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Sabject. 


Appropriations,  annual  Book  of  Estimates  of 

estimate  of  dclicioncies  in 

sapplemental  deficiency  estimates  of 

Army,  annual  report  of  Inspector-General  of  the 

statement  of  expenditures  of  the  appropriation  for  contingent 

expenses  of  the  military  cstablisnment 

communications  from  officers  at  Fort  Sill  relative  to  retiring  in. 

relative  to  rank  of  certain  retired  officers  of  the 

estimates  for  buildings  at  Atlantic  and  Gulf  posts 

relating  to  bill  (S.  2699)  for  brevets  in 

letter  of  Secretary  of  War  relative  to  detail  of  officers  of,  witli 

the  militia i 

accounts  of  disbursing  officers  of  Uie . .    

Attorney-General : 
Communications  from — 

Claims,  report  on  war 

Judgments,  report  on,  rendered,  since  July  12,  1892 

Bagaducc  River,  Me.,  report  on,  survey 

Bam,  William  E.  and  Mary  £.,  report  on  allowance  of  claim 

Barnegat  Inlet,  New  Jersey,  report  of  examination  of 

Bayous,  Black  and  Terrebono,  Louisiana,  report  of  preliminary  exami- 
nation of 

Beaufort,  N.  C,  report  of  preliminary  examination  of  breakwater  at  .. 

Belle  River,  Michigan,  report  of  preliminary  examination  of 

Berrians  Creek,  Long  Island,  New  York,  report  of  examination  of 

Big  Sandy  River,  Kentucky,  report  of  examination  of 

Black  Walnut  Harbor,  Maryland,  report  of  examination  of,  at  mouth 

of  Great  Choptank  River 

Board  of  Ordnance  and  Fortifications,  report  of  {see  aho  War  Depart- 
ment)   

Bowen,  T.  C,  estimate  to  pay 

Brazos  River,  Texas,  report  of  preliminary  examination  of,  from  mouth 

to  town  of  Richmond 

Brevets.    {SeeAxmy,) 

Calumet  Harbor,  on  Lake  Winnebago,  Wisconsin,  report  of  examina- 
tion of 

Capo  Canaveral,  Florida,  report  of  examination  of  harbor  of 

Census  Office,  report  relative  to  refusal  of  refiners  to  answer  rxueations 
of 


Chelsea  River,  Massachusett-s,  report  of  examination  of t 

Chetco  River,  Oregon,  report  of  examination  of 

Chilean  Claims  Commission,  estimates  for  expenses,  etc 

Chippewa  Indian  lands,  relative  to  use  of  certain,  for  reservoirs 

Civil  serA'ico,  report  of  Commission,  1892.    Report  1,  Part  8 

report  on  extensions  of  law  of  in  JPost-Office  Department. 

Civil  Service  Commission,  estimates  for  traveling  expenses  of 

Civilian  engineers,  statement  showing  names  and  residence  of  those 

employed  in  river  and  harbor  work 

Claims,  list  of,  allowed  by  accounting  officers  of  the  Treasury 

list  of,  allowed  under  act  of  July  4, 1864: 

list  of,  allowed  by  accounting  officers  of  the  Treasury 

report  on  war  claims  pending  before  Department  of  Justice. . . 

report  on  war  claims  pending  before  War  Department 

report  on  war  claims  pendinc  in  Navy  Department 

statement  of  war  claims  pending  in  Treasury  Department 

Coast  Survey.    ./See  United  States  Coast  and  Geodetic  Survey. 

Commerce  and  navigation,  annual  report  on 

Commercial  relations  of  the  United  States  with  foreign  countries, 

1891-1892 

Commissioner  of  Internal  Revenue,  annual  report  of 

Comptroller  of  the  Currency,  report  of,  part  1 

part  2  (|jank  statements) 

Cooper  Creek,  Now  Jersey,  report  of  examination  of 

Coos  River.  Oregon,  report  of  examination  of 

Court  of  Claims,  list  of  judgments 

Courts  of  United  States,  additional  deficiency  estimates  for 

Crescent  City,  Cal.,  report  of  examination  of  harbor  of 

Current  River,  Arkansas,  report  of  preliminary  examination  of 
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Subject. 


Customs  duties,  ftunuol  report  on  refunds  of 

Customs  soryice,  report  on  official  emoluments  of  officers  in 

report  on  payments  to  informers  and  seizing  officei-s  . 

relative  to  payment  of  certain  notarial  fees  in  the 

estimate  for  defraying  expenses  of  collecting  revenues 

from 

Deficiencies.    {See  Appropriations.) 

Delaware  Breakwater  quarantine  station.    (See  Quarantine  service.) 

Dennis  Creek,  New  Jersey,  report  on  examination  of 

Department  of  Justice,  estimates  of  deficiencies  in  appropriations  to 

pay  special  assistant  attorneys 

statement  relative  to  claims  of  certain  legal 

counsel  for 

report  on  claims  pending  before 

deficiency  estimates  for , 

District  of  Columbia,  annual  report  of  Commissioners  of 

deficiency  estimates  on  account  of  assessments  in . 
estimate  for  widening  and  extending  alleys  in  . . 

deficiency  estimates  lor  militia  of 

report  of  superintendent  of  cliaritios 

Duck  River,  Tennessee,  report  of  examination  of 

Duluth  Harbor,  Minnesota,  report  of  investigation  of  ownership  of 

ground  at 

Dunkirk  Harbor,  New  York,  report  of  examination  of 

Durham's  Estuary,  North  Carohna,  report  of  examination  of 

East  Boston  Channel,  Massachusetts,  report  of  examination  of 

Educational  report : 

Vol.5,  part  1 

Vol.  5,  part  2 

Embnrras  Uiver,  Dlinois,  report  of  preliminary  examination  of 

Emory  Kiver,  Tennessee,  report  of  examination  of,  from  mouth  to  Har- 

riman 

Engineers,  report  of  Chief  of  (all  in  vols.  3, 4, 5, 6, 7) 

Estimates  of  appropriation  for  fiscal  year  ending  June  30, 1H94 

Evansville,  Ino.,  repoi*t  of  examination  of  harbor  at 

Everett  Harbor,  Washington,  report  of  examination  of 

Felmet,  M.  C,  estimate  to  pay 

Fernandina,  Fla.,  information  relating  to  port  of 

Finances,  annual  report  on 

Foreign  mails.    (See  Postal  service.) 

Foreign  relations  (part  lof  number  1) 

Fort  Leavenworth,  Kans.,  relative  to  the  appointment  of  clerk  at  mil- 
itary school  at 

Fort  Monroe,  Va.,  relative  to  appointment  of  clerk  at 

Fort  Pond  Bay,  New  York,  report  of  preliminary  examination  of 

Fort  Riley,  Kans.,  estimate  for  cavalry  and  artillery  school  at 

Fourche  Lo  Fe\'re  River,  Arkansas,  rejiort  of  the  preliminary  exami- 
nation of 

Fourthof  July  claims.   (S^ee  Claims.) 

Fox  River,  Wisconsin,  report  of  examination  of 

Frenohs  Beach,  Maine,  report  of  examination  of 

Genoa  Indian  school,  Nebraska,  referring  to  amendment  to  Indian  ap- 
propriation relative  to -. 

Geological  Survey : 

Vol.  4,  part  1 

Vol.  4,  part  2 

Vol.  4,  part  3 

Deficiency  estimates  for 

Georges  River,  Maine,  report  of  examination  of 

Gloucester  Harbor,  Massachusetts,  report  on  survey  of  Vincent  Cove . . 

report  of    examination  of,    from 
Five  Pound  Island  to  head  qf 

river 

Grand  Army  of  the  Republic,  report  on  expenditures  for  encampment 
at  Washington,  D.  C 
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Subject. 


Gxeat  South  Bay,  New  York^  report  of  examinfttion  of  channel  con- 
necting Freeport  with 

Green  Bay,  Wisconsin,  report  of  examination 

Guthenburg  system.    {See  Liquor  traffic.) 

Hamburg  Bay,  Illinois,  report  on  examination  of 

Hammond  Bay,  Lake  Huron,  Michigan,  report  of  examination  of 

Hastings  and  Dakota  Bailway  Com]iany,  relative  to  grant  to 

Hardys  Point,  below  Pembroke,  Me.,  report  of  examination  of  channel 


near 


Hart,  John  M.,  report  on  allowance  of  claim  of 

Hiwassee  River,  Tennessee,  report  of  examination  of , 

Homochitto  River,  Mississippi,  report  of  examination  of,  near  mouth, 
etc 


Houston,  J.  A.,  administratrix  report  on  allowanoe.of  claim  of 

Indian  agencies,  sale  of  property  at 

Indians,  Turtle  Mountain,  report  on  a^eemont  with 

estimates  to  fulfill  treaties  with  Choctaw 

Indian  service,  annual  report  on  disbursements  for , 

Interior  Department.    (See  also  Secretary  of  the  Interior.) 

annual  report  on  contingent  expenditures  in 

Iron  and  steel,  report  on  tests  of,  1892 

Judgments,  report  on,  rendered  against  United  States  since  July  12, 


Kansas  River,  Kansas,  report  of  preliminary  examination  of 

Kathleen  (schooner),  estimate  to  pay  damages  to 

Kootinai  River,  IdaJio,  report  of  examination  of,  near  Fry,  Idaho 

Lake  Pontcbartrain,  Louisiana,  report  of  examination  for  harbor  of  ref- 
uge on 

Larkin,  G.  T.,  relative  to  expenses  of 

Lewis  River,  Washington,  report  of  examination  of,  f^om  its  mouth  to 
Speliah  Creek 

LicKing  River,  Kentucky,  report  ©n  survey  of 

Life-Savins  Service,  estimate  for  site  at  Long  Branch 

Lincolnville  Harbor,  Maine,  report  of  examination  of. 


Liquor  traffic,  report  of  the  Guthenberg  system  of  regulating. 
Little  Miami  River,  Ohio,  report  of  examination  of 


Little  Wabash  River,  Illinois,  report  of  preliminary  examination  of 

Little  Wicomico  River,  Virginia,  rtjport  of  preliminary  examination  of 

mouth  of ^ 

Long  Branch  Life-Saving  Station.     {See  Life-Saving  Service.) 

Lynch  River,  South  Carolina,  report  of  examination  of 

Mexico  Bay,  on  Lake  Ontario,  New  York,  report  of  examination  of. . . 

Merced  River,  California,  report  of  examination  of 

Milford  Haven,  Virginia,  report  of  examination  of  bar  at  mouth  of. . . 
Military  Academy.  West  Point,  relative  to  appointment  of  associate 

professor  of  matuematics  at 

Military  Establishment.    {See  Army.) 

Military  telegraphs,  estimates  for,  between  Fort  Ringgold  and  Fort 

Mcintosh 


Mispillion  and  Broadkiln  rivers,  Delaware,  report  of  examination  for 

inland  waterway  between ^, 

Mississippi  River  (near  Bellevue,  Iowa),  report  of  survey  of 

from  mouth  of  Iowa  Rirer  to  Burlington,  report  of 

examination  of 

Mitchell,  Piiikey  W.,  estimates  to  pay 

Moline  harbor,  Illinois,  rci>ort  of  examination  of 

Morattico  Creek,  Virginia,  report  of  examination  of 

Nantiooke  River,  Delaware,  report  of  examination  of 

Nepouset  River,  Massachusetts,  report  of  examination  of 

National  Zoological  Park,  deficiency  estimate  for 

Navarro  River,  California,  report  on  examination  of  mouth  of 

Naval  review,  estimates  for  expenses  of 

Navy  Department,  annual  report  on  contingent  expenses  ^ 

annual  report  on  employ^is  in  the 
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Subject. 


Kavy  Department,  stateaient  of  trar  elttima  jMudi&g  lioforo « •• . 

Necnee  River,  Texas,  ro;>OTt  of  preliminary  examination  of 

Nemadji  River,  Wisconsin,  report  on  examination. 

Nestugffa  River,  Oregon,  report  of  examination  of,  as  far  as  Woods  . . . 
New  OnennSy  cemmnnieation  relative  to  additional  cleric  in  office  of 

assistant  treasurer  at 

Nevr  York  (city)  estimate  for  purchase  of  site  for  appraiser's  ware- 
house at 

New  York  Harbor,  report  of  examination  for  channel  to  connect  month 

of  Arthur  Kill  with 

Kooksaek  River,  Washington,  rexK>rt  of  examination  of 

North  Hero  Harbor,  Lake  Ohamplaiu,  Now  York,  repoit  of  examina- 
tion of- 

Norwalk  Harbor,  Gonneeticut,  report  of  examination  of ^ . . . 

Ohio  River,  rei>ort  of  survey  for  locks  and  dams  on,  in  Pvmnsyivmnia  . . 

report  of  survey  of,  near  Elizabethtown,  111 

River  (between  Ironton,  Ohio,  and  Guyan  River,  West  Virginia), 

report  of  examination  of 

report  of  preliminary  examination  of,  at  Cincinnati  and 

Covington 

Old  River,  California,  report  of  examination  of 

Ordnance  oml  Fortification,  report  of  Board  of 

Owls  Head  Harbor,  Maine,  report  of  examination  of 

Pacific  railroads,  schedule  of  claims  of ^ 

Padncah,  Ky.,  report  of  examination  of  harbor  and  marine  ways  to 

protect  

Pan-American  Medical  Congress,  estimate  of  appropriation  for  ex- 
penses of  

Parish  Creek,  Maryland,  report  of  examination  of  month  of.. 

Patansco  River  at  Baltimore,  Md.,  report;  of  examination  of 

Pensions,  deficiency  estimates  for  payment  of 

deficiency  estimate  for  investigation  of  pension  cases 

report  on  nnmbor  granted  between  July  1, 1892  and  January 

1,1893 

Petersburg,  Va.,  report  of  examination  of  harbor  at 

Pine  River,  Michigan,  report  of  preliminiir^  examination  of 

Pocomoke  River,  Maryland,  report  of  examraation  of,  near  Snow  Hill . 

Portland,  Me.,  report  of  examination  of  harbor  at > 

estimate  for  repairs  of  U.  S.  marine  hospital  at 

Port  Royal,  8.  C,  estimate  of  appropriation  to  complete  officers  quar- 
ters at 

Postal  service,  annual  report  of  Postmaster-^General  on 

deficiency  estimates  for , 

supplemental  deficiency  estimates  for  the 

deficiency  estimates  for «.... 

estimates  for  transportation  of  foreign  mails 

Postmaster-General : 
Communication  firom — 

Annual  report  of , 

Post-Office  De^)artmcnt — 
Letter  submitting  amendment  to  bill  making  appropriation  for  . . . 

Extensions  of  oivil  service  law  in 

Tice,  George  H.,  relative  to  claim  of 

Letter  of  Postmaster-Genexnl,  submitting  amendment  to  bill  mak- 
ing appropriation  for 

RepOTt  on  extension  of  civil  service  law  in 

Potohunk  River,  North  Carolina,  reirart  of  preliminary  examination 
of ^ - 


Vol. 


Precious  metals,  report  on  product  of,  for  1B92 

President  of  the  United  States: 
ConuDunications  from — 

Annual  report  on  foreign  relations ; 

Liquor  traffic,  report  on  Guthenberg  system  of  regulating 

Tartle  Mountain  Indians,  relative  to  agreement  with 

World's  Columbian  Exposition,  report  of  Board  of  Mana^mcnt  of 

U.  S.  Government  exhibit 

annual  report  of  Commission,  etc  . 
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Snbject. 


Public  bnildings,  estimate  to  pay  aasistaut  custodians  and  Janitors  of. 

relative  to  care  and  preservation  of 

'  relative  to  delay  in  erection  of 

Public  documents;  annual  report  on  sale  and  dlstiibution  of,  by  Interior 

Department 

Public  grounds;  estimate  for  removal  of  snow  and  ice  firom,  in  Wash- 
ington, D.  C .'--» 

Public  landS;  relative  to  purchase  of  records  of  Virginia  military  dis- 
trict  


Public  property,  statement  of  leases  of » 

Pnget  Sound,  Washington,  estimate  of  approjtriatiou  to  construct 

Quarantine  service,  estimate  of  appropriation  for 

relative  to  aitpropriatiou  for  Delaware  Break- 
water station 

Raccoon  River,  Ohio,  report  of  examination  of 

Ready,  Thomas,  bill  for  relief  of 

Receipts  and  expenditures,  1890 

1889 

Rivers  and  harbors,  list  of  civilian  engineers  employed  in  work  on 

Survey  of.    {See  Secretary  of  War.) 

Rockland  Harbor,  Maine,  report  of  examination  of 

Rogue  River,  Oregon,  report  of  examination  of,  from  Grant's  Pass  to 

mouth 

Sabine  Lake,  Texas,  report  of  preliminary  examination  of  channel 

through 

Sabine  Riven  Louisiana,  report  of  preliminary  examination  of,  from 

Sudduth's  Bluffs,  Texas,  to  Logansport,  La 

St.  Jones  River,  Delaware,  report  of  examination  of 

St.  Louis,  request  lor  increase  of  force  in  office  of  asaist-ant  treasurer  at. 

St.  Maiys  Falls  Canal,  report  relating  to  commerce  passing 

Saline  River,  Arkansas,  report  of  preliminary  examination  of 

San  Francisco.  Cal.,  report  of  examination  of  entrance  to  harbor  at. . . 

San  Joaquin  River,  California,  report  of  examination  of 

San  Pedro  Bay,  report  of  examination  for  deep-water  harbor  at 

Santa  Mouica  Bay,  report  of  examination  for  deep-water  harbot  at 

Sangus  River,  Massachusetts,  report  of  examination  of 

Savannah  River,  Georgia,  report  of  examination 

Seaford  Creek,  New  York,  report  of  examination  of 

Sebewaiug  River^  Michigan,  report  of  preliminary  examination  of 

Secretary  of  Agriculture : 
Communications  from — 

Annual  report  of 

Sugar,  report  on  expenditures  for  experiment  in  manufacture  of. .. 
Secretary  of  the  Interior: 
Communications  from — 
Annual  repofrt  of— 

Vol.1 

Vol.2 

Vol.3 

Educational  report^— 

Vol.  5,  part  1 

Vol.  5,  part  2 

Genoa  Indian  school,relative  to  amendment  to  Indian  appropriation 

liill  to  apply  to 

Geological  Survey — 

Vol,  4,  part  1 

Vol.  4,  part  2 

Vol.  4,  part  3 

Hastings  and  Dakota  Railway  Company,  relative  to  grant  to 

Indian  agencies,  relative  to  sale  of  property 

service,  annual  report  on  disbursements  for 

Interior  Department,  annual  report  on  contingent  expenditures  in. 
Pensions,  report  of,  granted  between  July  1, 1892,  and  January  1, 

1893 

Public  documents,  annual  report  on  distribution  and  sale  of,  by  .. . 


13 

184 
231 


Vol. 


105 

51 

120 

139 

34 

170 

134 

236 

90 

20 

41 

41 

98 

50 

38 

237 


251 


204 


188 
203 
239 
142 

245 
14 


28 
30 
32 


14 

28 

192 

71 

28 

164 

30 

131 

30 

129 

30 

179 

30 

116 

28 

200 

30 

256 

33 

228 

31 

109 

30 

28 

28 

28 

30 
28 
30 
30 
32 
28 
28 
28 
28 
28 
28 
28 
32 


20 
32 


12 
13 
14 

18 
19 

30 

15 
16 
17 
30 
30 
32 
30 


28 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


IX 


Stibject. 


Secretary  of  tho  Interior — Continued. 
Communications  from — Continued. 
Sugar  statistics,  relative  to  refusal  of  refiners  to  furnish  to  Census 

Office 

Secretary  of  the  Navy — 
Communications  from — 

Annual  report  of 

Claims,  statement  of  war  claims  pending  before  Navy  Department. 

Navy  Department,  annual  report  on  contingent  expenses 

annual  report  on  employds 

Secretary  of  the  Treasury : 
Communications  from — 

St4itement  relative  to  allowance  to  witnesses  and  jurors  in 

Alaska,  estimates  for  support  of  native  inhabitants  of 

American  Sn^ar  Refining Comnany,  report  on  drawbacks  alloAved  to. 

Antietam,  estimate  for  battle  lines  and  tablets  at 1 . . 

Appraisers  warehouse,  New  York,  estimate  for  site 

Appropriations,  annual  estimates  of,  to  June  30,  li$94: 

estimates  of  deficiencies  in 

Supplemental  estimates  of  deficiencies  in 

Army  x^^^^  estimate  for  buildings  at  Atlantic  and  Gulf  posts 

Chilean  Claims  Commission,  estimates  for  expenses,  etc.,  of 

Civil  Service  Commission,  estimate  for  traveling  expenses  of 

Claims,  list  of^  allowed  by  accounting  officers 

list  of.  allowed  by  accounting  officers 

list  allowed  under  act  of  July  4, 1864 

Const  and  Geodetic  Survey,  statement  of  expenditures  on  account 
of , : 


Comptroller  of  Currency,  report  of,  first  part 

second  part,  bank  statement. . 

Counsel,  claims,  communications  relative  to  certain 

Court  of  Claims,  list  of  judgments 

Courts  of  United  States,  additional  deficiency  estimates  for 

Custodians  and  janitors,  estimate  of  appropriation  to  pay 

Customs  duties,  annual  report  on  refunds  of 

Customs  service,  report  on  official  emoluments  of  officers  in 

payments  to  informers  and  seizing  officers 

relative  to  payment'  of  certain  notarial  foes,  etc . . 

estimate  of  expenses  to  defray  cost  of  collection 

of 

Department  of  Justice,  estimate  of  deficiency  in  appropriations  for 


de 


pay  of  special  assistant  attorneys 
ficiency  estimates  for 


District  of  Columbia,  report  of  superintendent  of  charities  of 

deficiency  estimates  account  of  assessment 

of  real  property  in 

estimate  of  appropriation  for  widening  and 

extending  alleys 

militia,  estimate  of  deficiencies  in  approx>ria- 

tions  for 

Finances,  annual  report  on 

Foi1^  Riley,  Kans.,  estimate  for  cavalry  and  light  artillery  school  at 

Geological  Survey,  deficiency  estimates  for 

Gun  and  mortar  platforms,  estimate  for  erection  of 

Houlton,  Me.,  relative  to  insufficiency  of  appropriation  for  public 

building  at 

Indians,  estimates  to  fulfill  treaties  with  Choctaws 

Kathleen  (schooner),  estimate  to  pay  damages  to 

Larkin,  G.  T.,  relative  to  expenses  of 

Life-Saving-Service,  relative  to  site  at  Long  Branch 

Military  telegraphs,  estimate  for,  between  Fort  Ringgold  and  Fort 

Mcintosh - - 

National  Zoological  Park,  deficiency  estimates  for...: 

Naval  review,  estimate  for  expenses  of 

New  Orleans,  communication  relative  to  sulditional  clerk  in  office 
of  assistant  treasurer  at 
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Subject. 


VoL 


Secretary  of  the  Treasury — Coutinned. 
Commnnieations  from — Contiuned. 

Pacific  railroads,  echedoleof  claims  of 

PoB-Amcricaii  Medical  CoBgross,  estimato  of  appn^matton  for 
expenses  of 

Pensions,  deficiency;  estimates  for 

Pensions,  dofieieney, estimates  for  invosti^ation  of  peoAioo  cases.. 

Portland,  Me.,  estimate  for  repairs  of  United  States  Marine  Hos- 
pital at - 

Port  Eoyal  naval  station,  estimate  for  additional  appropriations 
for  construction  of  officers'  quarters 


Postal  service,  deBdency,  estimates  for......... 

• 

supplemental  deficiency,  est i routes  for 

estimates  for  transportation  of  foreign  mails 

Pablic  buildings,  relative  to  care  and  preservatitm  of 

certain  information  about  noncrection  of,  appro- 
priated for 

Public  grounds,  deficiency  estimate  for  care  of,  in  Washington, 

D.  C 

Puget  Sound  dry  dock,  estimate  of  appropriati<»i  to  constmct 

Quarantine  service,  estimate  of  deficiency  in  appropriations  for. . . 

relative  to  appropriation  for  station  at  Dela- 
ware Breakwater 

Beceipts  and  expenditures,  schedule  of 

St.  Louis,  request  for  increase  of  force,  etc.,  in  office  of  assistant 

treasurer  at 

Sheboygan,  Wis.,  statement  relative  to  public  building 

Slioshouo  Agency,  estimate  for  substation  and  bridge  at 

Silver,  names  of  organizations  petitioning  for  repeal  of  law  for  i 

nurchase  of ( 

Soldiers'  homes  (State  and  Territorial),  estimates  for 

Statistical  abstract  for  1892 

Timber  experts,  estimate  to  pay  exi)cnsesof  certain 

Treasury  Department,  annual  report  on  commerce  and  navigation. 

annual  report  on  contingent  expenses 

request  for  increase  of  salary  to  mail  mes- 
senger in 

estimate  for  printing  and  binding  for , 

Unite<l  States,  receipts  and  expenditures  of,  for  year  endiuc  June 

30,1890 

Vir^nia  military  land  records,  rolaiive  to  purchase  of 

War  claims,  report  on,  pending  in  Treasury  Department 

War  Department,  estimate  for  pay  of  two  labwers  in  office  of  In- 
spector-General  

estimate  for  additional  force  in  office  of  In- 
spector-General  

annnal  estimate  for  expenses  of  Board  of  Ord- 
nance and  Fortification , 

World's  Columbian  Exposition,  estimate  of  appropriation  for  Board 

of  Lady  Managers  of 

estimate  of  appropriation  for  Colom- 
bian Commission 

estimate  for  expenses  of  Committee 

onAwards 

Secretary  of  War: 
Communications  from — 

Annnal  report,  part  2,  vol.  1 

Army,  report  on  expenditure  of  appropriation  for  contingent  ex- 
penses of  the  military  establishment « 

communications  from  officers  of,  at  Fort  Sill,  relative  to  re- 
tiring in •. , 

relative  to  rank  of  certain  retired  officers 

transmitting  letter  of  major-general  commanding  opposing 

bill  (S.  2699)  relating  to  brevets  in 

accounts  of  disbursing  officers  of  the 

officers,  relative  to  detail  of,  for  service  with  the  militia.... 
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XI 


Subject. 


Secretary  of  War — Continued. 
Communications  from— Continued. 

Board  of  Ordnance  and  Fortification,  report  of 

Chippewa  Indians,  relative  to  use  of  certain  lands  of,  for  rosorvoirs, 

etc 

Civilian  engineers,  names  and  residence  of,  employed  in  river  and 

harbor  work 

Claims,  report  on,  x>ondrng  before  War  Department 

Engineers  report- 
Part  2,  Vol.  2,  part  1 

Part  2,  Vol.  2,  part  2 

Part  2,  Vol.  2,  part  3 

Part  2,  VoL  2,  part  4 

Part  2,  Vol.  2,  part  5 

Femandina,  Fla.,  relative  to  port  of 

General-service  clerks,  relative  to  the  appointment  of  two 

Grand  Army  of  the  Republic,  report  on  expenses  of  encampment 

at  Washington,  D.  C 

Inspector-General's  report 

Leased  proi)crty,  report  on 

Library  in  Surgeon-Gonerars  office,  relative  to  appropriations  to 

complete 

Military  Academy,  relative  to  appointment  of  an  associate  pro- 
fessor of  mathematics  at 

Ordnance  report 

Seady,  Thomas,  transmitting  bill  for  relief  of 

Rivers  and  harbors,  surveys,  etc. — 

Adams  Landing,  Vermont 

Alaqua  Bayou ,  Florida 

Allegheny  River,  from  Olean,  N.  Y.,  to  Warren,  Pa 

Allegheny  River,  Pennsylvania 

Allegheny  River,  Pennsylvania  (lock  and  dam  on) 

Alloues  Bay,  Wisconsin 

Alsea  River,  Oregon 

Alviso  Slough,  California 

Bagadnce  River,  Maine : 

Bamegat  Inlet,  New  Jersey : 

Bayous  Black  and  Terrebonne,  Louisiana 

Beaufort,  N.  C.  (breakwater  at) 

Belle  River,  Michigan 

Berrians  Creek,  Long  Island,  New  York 

Big  Sandy  River,  Kentucky 

Black  Walnut  Harbor,  Maryland 

Brazos  River,  Texas 

Calumet  Harbor,  Lake  Winnebago,  Wisconsin 

Capo  Canaveral,  Florida 

Chelsea  River,  Massachusetts 

Chetko  River,  Oregon 

Cooper  Creek,  New  Jersey , 

Coos  River,  Oregon , 

Crescent  City,  California 

Current  River,  Arkansas 

Dennis  Creek,  New  Jersey 1 

Duck  River,  Tennessee 

Dnluth 'Harbor,  Minnesota 

Dunkirk  Harbor,  New  York , 

Durham's  Estuary,  North  Carolina  ..^ 

East  Boston  Channel,  Massachusetts , 

Embarras  River,  Illinois 

Emory  River,  Tennessco 

Evansville,  Ind 

Everett  Harbor,  Washington 

Fort  Pond  Bay,  New  York 

Fourche  Le  Fevre  River,  Arkansas 

Fox  River,  Wisconsin 
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Subject. 


Secretary  of  War— Continued. 
Communications  from— Continued. 
Rivers  and  harbors,  Bur\'ey8,  etc. — Continued. 

Frencbs  Beach  H  urbor,  Maine 

KSeorges  River,  Maine ; 

Gloucester  Harbor,  Massachusetts \ 

Great  South  Bay,  New  York 1 

Green  Bay,  Wisconsin 

Hamburg  Bay,  Illinois 

Hammond  Bay,  Lake  Huron,  Michigan 

Hardys  Point,  ^below  Pembroke,  Mo 

Hia.wa8see  River,  Tennessee 

Homochitto  River,  Mississippi 

Kansas  River,  Kansas 

Kootenai  River,  Idaho 

Lewis  River,  Washington 

Licking  River,  Kentucky 

Lineolnville  Harbor,  Maine 

Little  Miami  River,  Ohio 

Little  Wabash  River,  Illinois 

Little  Wicomico  River,  Virginia 

Lynch  River,  South  Carolina 

Merced  River,  California 

Mexico  Bay,  Lake  Ontario,  New  York 

Milford  Haven,  Va.,  bar  at  mouth  of 

Mispillion  and  Broadkilu  rivers,  Delaware,  inland  waterway 
between 

Mississippi  River,  near  Bellevuc,  Iowa 

from  mouth  of  Iowa  River  to  Burlington 

Moline  Harbor,  Ulinois 

Morattico  Creek,  Virginia 

Nanticoko  River,  Deltowaro , 

Navarro  River,  California , 

Neches  River,  Texas 

Nemo^ji  River,  Wisconsin 

Neponset  River,  Massachusetts 

Nestugga  River,  Oregon 

New  York  Harbor,  channel  to  connect  mouth  of  Ai*thur  Kill 
with 

Nooksack  River,  Washington 

North  Hero  Harbor,  Vermont , 

Norwalk  Harbor^  Connecticut , 

Ohio  River,  at  Cincinnati,  etc. 

near  Elizabethtown,  111 , 

between  Ironton,  Ohio,  and  Guy an^  W.  Va 

for  locks  and  dams  in  Pennsylvania 

Old  Ri  V  er,  C  ali  f omia 

Owls  Head  Harbor,  Maine... ^ 

Padncah,  Ky.  (harbor  and  marine  ways) 

Parish  Creek,  Maryland 

Patapsco  River  at  Baltimore,  Md 

Petersburg,  Va 

Pine  River^Iichigan 

Pocomoko  Kiver,  Xf  nryland ; 

Portlnnd  Harbor,  Maine 

Potohunk  River.  North  Carolina 

Racoon  River,  Onio 

Refuge  Harbor,  Lake  Pontchartrain,  Louisiana 

Rockland  Harbor,  Maine 

Rogue  River,  Oregon 

Sabine  Lake,  Texas 

Sabine  River,  Louisiana 

St.  Jones  River,  Delaware 

St.  Mary  Falls  Canal 

Saline  Ri ver^  Arkansas 
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Subject. 


Secretary  of  War — Continued. 

Communications  from — Continued. 
Rivers  and  harbors,  survey's,  etc. — Continued. 

San  Francittco.  Cal.  (entrance  to  harbor  at) ^ 

San  Joaquin  Kiver,  California 

-    San  Pedro  Bay,  deep  -water  harbor  at 

SaugusRiver^  Massachusetts 

Savannah  River,  Georgia 

Seaford  Creek,  New  York .-. 

Sebewaing  River,  Michigan 

Sequatchie  River,  Tennessee 

Snohomish  River,  Washington 

Southhold  Harbor,  Long  Island 

Spokane  River,  Idaho 

Stanislaus  River,  California 

Stockbridge  Harbor,  Wisconsin 

Tennant  Harbor,  Maine 

Tennessee  River  from  Chattanooga  to  junction  of  Holston  and 

French  Broad  rivers 

Tuolumne  River,  California , 

Twelvemilo  Creek,  California 

Upper  Columbia  River,  Washington 

Yinalhaven.  Me 

Westport,  Oonu 

Whale  Creek^  New  Jersey 

Wicomico  River,  Marylon  d 

Willamette  River,  Oregon 

Wolf  River  Harbor,  Indiana 

Tamhill  River,  Oregon 

Yaqnina  Bay,  Oregon,  bar  at  entrance  to  harbor  at 

War  Department,  annual  report  on  employes  in 

Sequatchie  River,  Tennessee,  report  of  examination  of 

Sherman  act.    (/S^  Silver). 

Sbeboygan,  Wis.,  statement  relative  to  public  buiUUng  at 

Shoshone  Agency,  Wyo.,  estimate  for  erection  of  substation  and  bridge 

at 

Silver,  report  of  Secretary  of  Treasury  relative  to  petitions  by  organ-  ( 

izations  for  the  repeal  of  act  for  purchase  of ( 

Snohomish  River,  Washington,  report  of  survey  of 

Soldiers'  homes  (State  and  Territorial),  estimate  for 

Southhold  Harbor,  Long  Island,  N.  Y.,  report  of  examination  of 

Spokane  River,  Idaho,  report  of  examination  of,  i^om  Post  Falls  t'O 

Lake  Cocur  d'Aleno 

Stanislaus  River,  California,  report  of  exammation  of 

Statistical  abstract i 

Stockbridge,  Wis.,  re]>ort  of  examination  of  harbor  at 

Sugar,  relative  to  failure  of  refiners  to  furnish  information  to  Census 

Bureau 

report  on  expenditures  for  experiments  in  manufacture  of 

Tennant  Harbor,  Maine,  report  of  examination  of 

Tennessee  River,  report  ot  survey  from  Chattanooga  to  junction  of 

French  Broad  and  Holston  rivers 

Tests  of  iron  and  steel,  1892 

Tico,  George  H.,  relative  to  claim  of 

Treasury,  report  on  receipts  and  expenditures  of  the  Government: 

1889 

1890 

Treasury  Department, annual  report  on  commerce  and  navigation,  etc. 

annual  report  on  contingent  expenses  in 

estimate  for  printing  and  binding  in 

request  for  increase  of  salary  for  mail  messenger 

in 

Tuolumne  River,  California,  report  of  examination  of 

Turtle  Mountain  Indians,  report  on  agreement  with 

Twelvemile  Creek,  Califomia,  report  of  examination  of, 
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United  States,  report  on  receipta  and  expenditures: 

1889 

1890 

United  States  and  Chilean  (|laims  Commission,  estimates  for  expenses, 

etc.,  of 

United  States  Coast  and  Geodetic  Snn^ey,  deficiency  estioMtes  for 

statement  of  expenditures 

on  account  of 

United  States  Geological  Sur^-ey,  deficiency  estimates  for 

reports  of  (Vol.  4,  part  1) 

(Vol.4,  part  2) 

(Vol.  4,  part  3) 

Upper  Columbia  River,  Washington,  rei>ort  of  examination  of 

Vinalhaven,  Me.,  report  of  examination  of 

Virginia  military  land  records,  rclatiTC  to  purchase  of : 

War  claims.     {See  Claims.) 

War  Department.    {See  aUo  Secretary  of  War.) 

annnal  estimate  for  expenses  of  Board  of  Ordnance 

and  Fortification...* 

annual  report  on  employes  in 

estimate  for  gun  anu  mortar  platforms 

estimate  for  pay  of  two  laborers  in  office  of  Inspec- 
tor-General   

estimate  for  additional  force  in  office  of  Inspector- 
General  

relatire  to  axypropriation  for  printing  index  of 

library  in  Surgeon-General's  office 

Washington,  D.C.,  deficiency  estiinate  for  care  of  private  grounds  in  .. 

Westport  Harbor,  Connecticut,  report  of  examination  of 

Whale  Creek,  New  Jersey,  report  of  examination  of 

Wicomico  River,  Maryland,  report  of  examination  of 

Willamette  River,  Oreffon,  report  of  examination  of 

Wolf  River  Harbor,  Indiana,  report  of  preliminary  examination  of 

Yamhill  River,  Oregon,  report  of  preliminary  examination  of 

World's  Columbian  Exposition,  annua)  report  of  Commission  for,  etc.. . 

estimate  of  appropriation  for  Board  of 

Lady  Managers  of 

estimates  of  appropriation  for  Colum- 
bian Commission 

report  of  board  of  management  of  Gov- 
ernment exhibit 

estimates  for  expenses  of  committee  on 

awards 

Zoological  Park.  {See  National  Zoological  Park.) 
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WASHINGTON: 

OOTBBNMENT  PBINTING   OFFIOB. 

1893. 


•   '» 


LETTER 


FROM 


THE  ACTING  SECRETARY  OF  WAR, 


TRANSMITTIXG 


The  report  of  the  commanding  officer  of  the  Waiertown  Arsenal  of  tests 
of  iron  J  steely  and  other  materials  for  industrial  purposes^  made  during 
the  fiscal  year  ending  June  30 j  1892, 


Dboember  1, 1892.— Heferred  to  the  Committee  on  Manafac tores  and  ordered  to 

be  printed. 


Wab  Department, 
Wa>shington^  December  5, 1892. 

Sir  :  In  compliance  with  the  provisions  of  the  act  of  Con^cress  entitled 
"An  act  making  appropriations  for  sundry  civil  expenses  of  the  Govern- 
ment tor  the  fiscal  year  ending  June  30,  1886,  and  for  other  purposes,'' 
approved  March  3, 1886  (23  Stats.,  p.  502),  I  have  the  honor  to  trans- 
mit herewith  the  report  of  the  coniuianding  oiticer  of  the  Watertown 
Arsenal  of  "Tests  of  iron,  steel,  and  other  materials  fbv  industrial 
purposes,''  made  with  the  United  States  testing  machine  during  the 
fiscal  year  ended  June  30, 1892. 
Vwy  respectfully, 

J.  M.  SCHOPIELD, 

Major- General,  Acting  Secretary  of  War. 
The  Speaker  of  the  House  of  Eepbesentatives. 


Watertown  Arsenal, 
Watertowny  Mass.,  November  22, 1892. 

Sir:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  matenals  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1892,  in  (M)mpliance  with  the  requirements  ot  law. 

The  total  number  of  specimens  tested  during  the  year  is  2,469,  classi- 
fied as  foUowB: 

Gnn  specimens 845 

For  Ordnance  Department 187 

For  other  Qovemment  departments 106 

Inyestigation  tests 412 

Testa  for  private  parties 909 

3 


•     •  • 
•  ••    •  ••• 

•"   •      • •    •    • 


•  •• 

;  : 


4  TESTS   01f\  iron;,  steel,    and   other   materials,    1892. 


•••    •• 

•  •     • 


Th^  r^i{fts*'abd expenditures  were  as  follows: 


••.  • 


JtlA}v^\  a»{^ropriated  for  testing  machine  and  testing  work $10, 000. 00 

.    ^t^D^y^anring  the  year  for  private  testa 1,363.13 


Total  received 11,363.13 


Thi 


Amount  expended  for  services  and  labor 8,749.26 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 

test 2,613.87 

Total  expended 11,363.13 

As  a  matter  of  general  interest  it  may  be  advisable  to  repeat  the 
roles  governing  the  operations  of  the  testing  machine. 
AH  tests  are  comprised  under  three  classes : 

(1)  Tests  made  for  the  various  departments  of  the  Government. 

(2)  Tests  made  for  private  parties. 
Investigation  tests. 

!he  first  and  third  series  of  tests  are  made  at  public  expense  ;  the 
second  series  are  made  upon  application  to  the  commanding  officer  of 
the  arsenal,  and  are  paid  for  by  the  parties  tor  whom  the  tests  are 
made.  A  list  of  the  parties  availing  themselves  of  this  piivilege  is 
appended  to  the  report. 

The  first  series  of  tests  is  generally  upon  specimens  representing 
material  used  in  the  current  service  of  the  various  departments  of  the 
(Government,  and  has  for  its  object  the  determination  of  the  physical 
qualities  of  the  material  presented  for  acceptance.  The  record  of  these 
tests  is  found  in  the  first  part  of  the  accompanying  report. 

Investigative  tests  have  been  continued  upon  the  following  subjects : 

Alternate  strains  in  iron  and  steel;  the  hardening  and  tempering  of 
steel;  the  endurance  of  bars  subjected  to  rex)eated  transverse  stresses 
in  the  form  of  rotating  shafts;  steel  rails,  driving-wheel  tires,  and  axles 
in  the  class  of  railway  material ;  also  some  observations  on  the  effects 
of  heat  transmission  and  the  strength  of  hot  stones,  together  with  a 
number  of  tests  upon  isolated  features  of  interest  which  are  not  included 
in  the  more  comprehensive  series  of  investigations'. 

The  series  of  tests  on  the  effects  of  alternate  strains  by  direct  tension 
and  compression  has  been  completed. 

The  data  contained  in  this  and  preceding  reports  supply  some  very 
important  information  upon  the  immediate  effects  of  overstraining  by 
alternate  stresses,  and  the  influence  of  time  in  modifying  or  facing 
these  effects. 

The  endurance  tests  of  rotating  shafts  take  up  a  line  of  investigation 
closely  allied  to  the  above  series. 

In  both  series  attention  has  been  centered  upon  the  phases  of  dete- 
rioration which  the  metal  undergoes  prior  to  rupture — ^fundamental 
information  when  considering  questions  of  permanency  in  metallic  struc- 
tures. 

The  effects  of  repeated  transverse  stresses  on  the  direct  tensile 
strength  of  the  metal  has  been  shown  by  means  of  annular  sx>ecimen8 
taken  from  shafts  that  have  worked  under  different  fiber  stresses  and 
different  periods  of  rotation,  the  records  in  the  body  of  the  rei)ort  show- 
ing whereiin  there  has  been  gain  or  loss  over  the  primitive  strength  of 
the  metal,  according  to  conditions  of  the  tests. 

Endurance  tests  of  rotating  shafts  are  in  continuance,  and  it  is  in- 
tended to  fully  investigate  the  effects  of  overstraining  and  repeated 
stresses  as  exemplified  in  the  annular  specimens  taken  firom  these 
shafts,  and  furthermore  investigating  the  effects  of  annealing  on  the 
strength  of  material  after  different  periods  of  exposure  to  overloads. 


TESTS   OF   IPON,    STEEL,   AND   OTHER   MATERIALS,    1892.  5 

Prelimmary  experiments  on  hardening  and  tempering  steel  with 
special  reference  to  the  manufacture  of  Belleville  springs  for  sea-coast 
gun  carriages  have  been  carried  on,  and  it  is  intended  to  extend  the 
observations  to  a  general  investigation  of  the  subject  of  tempering  of 
steel,  ox)erating  with  steels  covering  a  wide  range  in  chemical  compo- 
sition. 

Much  obscurity  at  present  surrounds  this  subject,  and  it  is  not  gen- 
erally understood  what  treatment  is  necessary  to  produce  maximum 
results  as  regards  strength,  or  how  the  physical  properties  may  be 
controlled  by  varying  the  tempering  methods. 

Additions^  tests  were  made  with  steel  rails  and  the  peculiarities  ob- 
served in  the  tests  of  the  previous  year  received  further  confirmation — 
that  is,  in  regard  to  the  loss  in  ductility  of  the  metal  in  the  heads 
of  old  rails — ^by  reason  of  which  old  rails  are  found  low  in  strength  and 
toughness  when  bent  transversely  with  the  head  on  the  tension  side  of 
the  bend,  whereas  bending  in  the  opposite  direction  develops  greater 
strength  and  toughness. 

The  apparatus  has  been  completed  for  testinsf  the  section  of  an  8- 
inch  tube  by  hydrostatic  pressure,  and  a  comprehensive  series  of  tests 
will  be  undertaken  during  the  present  fiscal  year,  which  will  embrace 
observations  within  the  elastic  limit  of  the  metal  upon  the  effects  of 
interior  and  exterior  pressures  acting  singly  and  together,  also  when 
accompanied  with  longitudinal  stresses  of  tension  and  of  compression. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Eeillt, 
Jfo/or,  Ord.  Dept.^  TJ.  8.  Armyy  Commanding, 

The  Chief  op  Ordnance,  U.  S.  Army, 

Washingtony  D.  (7. 
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TxJBE  No.  116. 

Ko.  4514. 

Marks,  ^^;*5 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 

Ganged  lengtb,  2''. 


Applied  loads. 

Blongstion 
per  mob. 

Sacceseive 

etongfttion 

perlnoh. 

Permanent 
set. 

SnooeaalTe 

permanent 

set. 

Semarka. 

Total. 

Peraqiiare 
incn. 

rounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

16,080 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
84,900 

Inch. 
0. 

.000100 
.000200 
.000000 
.000900 
.001060 
.001150 
.001200 
.001250 
.001300 
.001350 
.001400 
.001450 
.002500 
.003500 
.006000 
.006000 
.006100 

Inch. 

0. 
.000100 
.000100 
.000400 
.000300 
.000160 
.000100 
.000060 
.000050 
.000050 
.000050 
.000060 
.000060 
.001060 
.001000 
.001500 
.001000 
.002100 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elaatic  limit. 
TenaUe  strmgth. 

« 

0. 

-.000050 

-.000050 

General  eummarff. 

Tensile  atrengih  per  square  inch  of  original  aectlon ponnds..    84,900 

Elastic  limit  per  aqnare  inch  of  original  section do . . .    47, 000 

Elongation  per  inon  after  rapture Inch . .      .  1900 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  001450 

Redaction  in  diametra*  at  point  of  rnptnre do . . .       .  095 

Redaction  inareaafterruptare,per  cent  of  original  section 84.0 

Position  of  rupture ".7  from  neck 

Character  of  woken  surface silky  serrated,  80  percent;  granular,  20  per  cent 

Elongation  of  inch  seotiona ".29*,  ".09 
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3.2-INCH  E.    L.   STEEL   FIELD   GUNS. 


Tube  No.  116, 

TXo.  4619. 

Marks,  S^^^ 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonention 
permch. 

SuccemWe 

elonj;ation 

per  Inch. 

Permanent 

aet. 

Suoceasfre 

TotaL 

PersaoAre 
incji. 

permanent 
aet.    •• 

Remarka. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
7,000 
8,000 
8.400 
8.600 
8.800 
9,000 
9,200 
9,400 
9,600 
16,870 

Pounds. 

1,000 
5,000 
10,000 
20.000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
84,350 

Inch. 
0. 

.000100 
.000250 
.000550 
.000900 
.001100 
.001350 
.001450 
.001500 
.001700 
.002500 
.004900 
.000150 
.007400 

Inch. 
0. 

.000100 
.0001.50 
.000300 
.000350 
.000200 
.000250 
.000100 
.000050 
.000200 
.000800 
.002400 
.  001250 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Tnliia]  IomI. 

Elaatic  limit. 
Tensile  atrengtli. 

0. 

0. 

General  summary. 

Tensile  atrength  per  sqnareinch  of  original  sortlon , ponndn..    84,350 

Elaatic  limit  per  sguare  inch  of  original  nection do . . .     43, 000 

Klongation  per  inch  after  niptare inch . .      .  2500 

Elongation  per  inch  under  strain  at  elaatic  limit du...  .001500 

Bedaction  in  diameter  at  point  of  mpture do. . .        .  135 

Reduction  in  area  after  mpture,  per  cent  of  orighial  aoction ^ 46. 2 

Position  of  rupture 1 "  .05  from  nee k 

Sbaracter  of  broken  snrfape ailk y 
longation  of  inch  sections M6,  ".34* 


S^-'INOH   B.   L.   STEEL   FIELD   GUNS. 
TUBB  No.  117. 
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No.  4520. 
Marks,  «g.i,T 

Diameter,  '^605. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2", 


AppUedlMdii. 

Blonnlion 
periDoh. 

Sacc«Miive 

ekmntion 

per  inch. 

• 

Pemanent 
set. 

Suooeaaive 

permaneBt 

set. 

Semarka. 

Total. 

PferaqnAre 
inoh. 

Pounds. 
200 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8,400 

8.600 

8,800 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

17,040 

Pmtndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
48,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
53,000 
85,200 

0. 

.000100 
.000350 

.000600 
.000850 
.001100 
.001200 
.001250 
.001250 
.001300 
.001350 
.001450 
.001500 
.001550 
.003500 
.005000 
.007350 
.008500 
.009500 

Inch. 

0. 

.000100 
.000250 
.0IM250 
.000250 
.000250 
.000100 
.000050 

0. 
.000050 
.000050 
.000100 
.000050 
.000050 
.001050 
.001500 
.002350 
.001150 
.001000 

Ineh» 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElasUo  limit 

—.000060 

—.000050 

—.000050 

0. 

Tensile  strength. 

General  titmmary. 

Tensile  strength  per  square  inch  of  original  section ponmls..    85.200 

Elsstio  limit  per  square  inch  of  original  section iln...    4H,0()0 

Elongation  per  incD  after  mptnre itiih..      .  1K:hi 

Elongation  per  inch  under  strain  at  elastic  limit .du. . .  .  OOlaTrf) 

Rednctlon  in  diameter  at  point  of  niptnre do. . .       .  1U5 

Bednotion  in  area  after  mpture,  per  cent  of  original  section 37. 1 

Pooition  of  mptnre ".45iyora  necic 

Character  of  broken  sorfkoe silky  scrrRt<Ml 

Elongation  of  iBoh  seotiona ".09,  ".28* 

« 
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8J-INCH  B.  L.   STEEL  FIELD  GUNB. 


TUBB  KO.  120. 

Ko.  4B21. 

Marks,  %^ 

Diameter,  '^505. 

Bectionkl  area,  .20  sqaare  inch. 

Ganged  length,  2'\ 


\ 


Applied  loads. 

ElonntioB 
p«r  Inch. 

SnoocMiTe 

eloDgaticm 

per  inch. 

PemiAnent 
set. 

SnooeMive 

permanent 

set. 

BemArka. 

ToUd. 

Pernquaie 

iDGll. 

Powndf. 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,200 
8,400 
8,600 
8.800 
9,000 
9,200 

16,010 

Pownda. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
80,060 

Inch. 
0. 

.000100 
.000250 

.ooa>50 

.000000 
.001100 
.001^250 

.001:100 

.006150 
.006900 
.007800 
.006900 
.010000 

Inch. 

0. 
.000100 
.000150 

.ooatoo 
.ooo:V)0 
.000200 

.000150 
.000050 
.004850 
.000750 
.OOJOOO 
.001100 
.001100 

Inch, 
0. 
0. 

Inch. 
0. 

Initialloiid. 

Elaatio  limit 
Tensile  strength. 

0. 

.004400 

.004400 

General  $ummarjf. 

Tensile  strength  per  square  inch  of  oHglnal  section pounds..    80,050 

Elastic  limit  per  sooare  inchof  original  section do...     41,000 

Klongation  per  inch  after  raptaro inch . .      .  2450 

Klnngation  per  inch  ander  strain  at  elastic  limit do...  .001300 

Kcdnction  in  diameter  at  point  of  rapture do...        .105 

KedttctioB  in  area  alter  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface silky  seirated,  trace  of  granulation 

Elongation  of  inch  sections ".34*,  ".U 


s^-u)ch  b.  l.  steel  field  guns. 

Tubs  No.  122. 

liro,4522. 
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Marks,  ^f|^^ 

Diameter,  '".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2 '^ 


Applied  loads. 

Elonntion 
per Inch. 

SoooeMive 

elongAtion 

permch. 

Permanent 

eet. 

SnooeMive 

permanent 

set. 

Total 

Peraqiimre 
incn. 

PoundM, 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8.800 
9.000 
9,200 
9,400 
9,600 
9,800 
10.000 
18,150 

Founds. 
1.000 
5.000 
10,000 
20.000 
80.000 
35.000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
48.000 
60,000 
80.760 

Inch. 
0. 

.000100 
.000250 
.000600 
.000950 
.001150 
.001350 
.001450 
.001450 
.001500 
.001600 
.003800 
.007100 
.008000 
.008060 
.010100 

Ineh. 

0. 

.000100 
.000150 
.000360 
.000050 
.000200 
.000200 
.000100 

0. 

.000050 
.000100 
.002300 
.003200 
.000000 
^001050 
.001060 

Inch. 
0. 
0. 

In«k. 
0. 

Initial  load. 
ElasUclimii. 

0. 

.000050 

.000060 

Oentral  Bummary. 

TflDsOBSfarangfii per  tqiiaTe  infill  of  oriflilnal  aection pounds..    80,760 

Klaatio  limit  per  square  inch  of  original  section do . . .    45, 000 

Blongatlon  per  inen  after  mptoie inch..      .2100 

Songation  per  inch  under  strain  at  elastic  Urn  it *. . . .  do . . .  .  001600 

Bedne Uon  in  dismeter  at  point  of  raptore do . . .       .  ]  35 

Bednotion  in  area  after  rupture,  per  cent  of  original  section 46.2 

PoaitioB  of  rupture ".60  from  neck 

Chaanscter  of  broken  surface silky,  seirated 

XloiiiiCatlon  of  inch  sections ,..••.«••......•.• ".88%  ".09 

H,E^43 3 
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8.2-INCH   B.   L.    STEEL   FIELD   QUNS. 


Jacket  No.  108. 

No.  4516. 

Marks,  g5j«if 

Diameter,  ''.505. 

Sectional  area,  .20  square  ineh. 

Ganged  length,  2'\ 


Applied  loads. 

Elon^tion 
per  inch. 

Snoceaaive 

oloDfration 

per  inch. 

Permuient 
act. 

Succesaivn 

permanent 

aot. 

Remarka. 

Total. 

Per  0o  tiare 
incQ. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

>  8,000 

9,200 

0,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,410 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55,000 
92,060 

Ineh. 
0. 
.000100 
.000200 
.000660 
.000860 
.001200 
.001500 
.001550 
.OOIODO 
.001600 
.001650 
.001850 
.003400 
.004400 
.005400 
.006500 

Inch. 

0. 

.000100 
.  OOOIOO 
.000350 
.000300 
.000350 
.000300 
.000050 
.000050 

0. 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUc  limit. 
Tonaile  atrength. 

0. 
0. 

.000050 

.000200 
.001550 
. 001000 
.001000 
.001100 

*"'""  1 

General  summary. 

Tenaile  atrength  per  aqnare  inch  of  oriffinal  aection ponnda..    02,050 

Elastic  limit  per  aauare  inch  of  original  aection do. . .    60, 000 

Elongation  per  inch  after  rupture inch. .      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do....  001650 

Reduction  in  diameter  at  point  of  rupture do...        .  125 

Beduction  in  area  after  rupture,  per  cent  of  original  aeotion 43. 3 

Poaition  of  rupture l".ao  from  neck 

Character  of  broken  surface ailkv 

Sknigatioiiof  inchswtioiis tf.*.«. ,,,,....,,.,,.,...''.21.%  ".^d* 


8.2-INCH   B.   L.    STEEL   FIELD   GUNS. 
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Jacket  No.  110. 

Ko.  4518. 

Marks,  ^';i 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  leiigtn,  2", 


Applied  loads^ 

EloDcation 
per  Inch. 

SacoewlTe 

Permanent 

SncoeMive 

permanent 

set. 

Bemarks. 

Total. 

Peraqaare 
incn. 

elongation 
per  inch. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

0,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

18.340 

Pound*. 

1,000 

5,000 

10,000 

20.000 

so.oocr 

40,000 
40,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
67,000 
01,700 

Inch, 
0. 

.000100 
.000250 
.000550 
.000850 
.001300 
.001500 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.002500 
.004600 
.005550 
.006000 
.008000 

Inch. 

0. 

.000100 
.000150 
.000300 
.000300 
.000450 
.000200 

0. 

.000050 
.000050 
.000050 

0. 

.000050 
.000800 
.002100 
.000950 
.001350 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimit. 
Tensile  strength. 

1 

0. 
0. 

1 

1 

1 

1 

1 

, 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    91,700 

Elaatio  limit  per  souare  inch  of  original  section do. . .    52, 000 

Elon gation  per  inon  after  rapture inch..      .  2250 

Klongation  per  inch  under  sUain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rapture do. . .        .  125 

deduction  in  area  after  ruptore,  per  cent  of  original  section 43. 3 

Position  of  rupture 1". 25  from  neck 

Character  of  broken  surface Bilky  serrated 

Elongation  of  inch  sectlona ''.25*, '',20 
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8.a-INCH   B.   L.   STEEL   FIELD   GUNS. 


JAOKKT  No.  111. 

No,  4617. 

Marks,  g  5"i/ 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


'  Applied  loads. 

Elongatloii 
per Inoh. 

SncoeMiye 

eloDgatiwi 

per  inch. 

Permanent 
set. 

SuGceaftive 

permanent 

set. 

Remarks. 

Total. 

Feraquare 
inch. 

Poundt, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

18,520 

Pcundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
54,000 
55,000 
56,000 
57,000 
92,600 

0. 
.000100 
.000350 
.000600 
.000900 
.001350 
.001550 
.001600 
.001600 
.001650 
.001750 
.001850 
.001900 
.002100 
.002900 
.003900 
.005250 
.006500 

Inch. 

0. 

.000100 
.000250 
.000250 
.0003IH) 
.000450 
.000200 
.000050 

0. 
.000060 
.000100 
.000100 
.000050 
.000200 
.000800 
.001000 

.ooi:)50 

.001250 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

KlasUo  limit 
Tensile  strength. 

0. 
0. 

1 

1 

Oeneral  »ummarjf. 

Tensile  strength  per  sqnsiTS  inch  of  oricinsl  section pounds..    92,600 

Slastio  limit  per  Bonsre  inoh  of  original  section do...    62,000 

Elongation  per  incn  after  mptnre inch..      .2000 

Elongation  per  inoh  under  strain  at  elastic  limit do . . .  .  OOIOOO 

Bednotlon  in  diameter  at  point  of  rupture do . . .        .  105 

Bediiction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture 1".16  from  neok 

Character  of  broken  surface granular  60  per  cent,  silky  serrated  40  percent 

Klongatlan  of  inch  leottons tffi.*ti.ttf-f*« ••"•2l*i"aA 


3.2-INCH   B.   L.    STEEL   FIELD   GUNB. 
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Jaoket  No.  113, 

No.  4616. 

Marks,  «»m  J 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloiintlon 
permch. 

Suooeesive 
donffatkm 
perlnoh. 

Permanent 
set. 

SnoceasiVe 

permanent 

aet. 

Bemarks. 

Total. 

Peraanaro 
inon. 

Pounds, 

200 

1.000 

2,000 

4,000 

6,000 

8.000 

9,200 

9,400 

9,60C 

9,800 

10,000 

10.200 

16,690 

Potutdt. 

1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
83,450 

Inch. 
0. 

.000100 
.000350 
.000600 
.000900 
.001350 
.001550 
.003350 
.005350 
.008900 
.010000 
.011200 

Inch. 
0. 

.000100 
.000250 
.000250 
.000300 
.000450 
.000200 
.001800 
.002000 
.003550 
.001100 
.001200 

Inch. 
0. 
0. 

/ndk. 
0. 

Initial  load. 
Elastic  Umit. 
Tensile  strensth. 

0. 
0. 

General  9uinmarp, 

Tensile  strength  per  iqnare  inch  of  oriffinal  section pounds..    83,450 

Blaatie  limit  per  sonars  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  mptnre inch..      .2450 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001550 

Bednction  in  diameter  at  point  of  mpture do . . .       .  18S 

Bednction  in  area  after  rupture,  per  cent  of  originsl  scetion 48.3 

Poaition  of  mpture VM2  ficom  neck 

Charaoteor  of  broken  surface silky  serrated 

Klongatlom  of  inch  sections ".29*,  ".20 
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8.2-IKCH   B.  L.  STEEL   FIELD   OUN& 


Jacket  No.  114. 

No.  4523. 
Marks,  ^^"^ 

Diameter,  ''.606. 

Sectional  area,  .20  sqnare  incli. 

Gauged  length,  2'\ 


Applied  loads. 

Elongation 
per  inch. 

Saccesaive 

elongation 

per  inch. 

Permanent 

set. 

• 

Snccesaiye 

permanent 

set. 

Bemarka. 

Total. 

Peraonare 
incn. 

Pounds. 

20O 

1.000 

2.000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,410 

Pounds. 

1,000 

5,000 

10,000 

20,000 

40,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
65,000 
92,060 

Inch, 
0. 

.000100 
.000350 
.000600 
.000900 
.001350 
.001500 
.001550 
.001609 
.001660 
.001700 
.002050 
.002600 
.003550 
.004000 
.006060 

Inch. 
0. 

.000100 
.000250 
.000250 
.000300 
.000450 
.000150 
.000050 
.000050 
.000050 
.000050 
.000350 
.000650 
.000950 
.001350 
.001160 

Inch. 
0. 
0. 

Ineh. 
0.  > 

Initial  load. 

Klaatic  limit. 
Tensile  strongth. 

.000050 

.000050 
0. 

General  summary. 

Tensile  atrength  per  aqnare  inch  of  original  section ponnda..    92,050 

Elastic  limit  per  sqnare  inch  of  original  section do. . .    60. 000 

Elongation  per  inch  after  rupture inch..      .2330 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001700 

Rednction  in  diameter  at  point  of  mpture do...       .  125 

Keductiouin  area  atler  mptoro,  per  cent  of  original  section 43.3 

Position  of  m ptnre l."l  tram  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".16,".31 


TABULATION    OF    TENSION  SPECIMENS  FROM  S.S'INCn  B.  L.  STEEL 

FIELD  OUNS. 

[Stems  2  inches  long,  ".605  diameter.] 


• 

Elastic 

Tensile 

yo.of 

tfiSt 

Poaition  in  gun. 

Location 
of  spec- 

limit 
per 

strength 
per 

Elonga* 
tion. 

Contrac- 
tion of 

Appearance  of  fraotore. 

imens. 

aqnare 
inch. 

square 
inch. 

area. 

Pounds. 

Pounds. 

Percent 

Peresnt. 

4614 

Tube  ITo.  116.... 

Middle. 

47,000 

84,900 

19.0 

84.0 

Silky  aerrated  80  per  cent, 
Silky.t 

4519 

Tube  yo.  116 

...do ... 

43,000 

84,360 

25.0 

46.2 

4520 

Tube  No.  117.... 

...do  ... 

48,000 

85,200 

18.5 

37.1 

Silky,  aerrated.* 

4521 

Tube  Ko.  120.... 

...do  ... 

41,000 

80,060 

24.6 

87.1 

Silky,  serrated,  trace  of 

4522 

Tube  Ko.  122.... 

...do  ... 

45,000 

80,756 

21.0 

46.2 

granulation.* 
Silky,  serrated.* 

4515 

Jacket  No.  108.. 

Middle. 

50,000 

92,050 

23.5 

43.3 

Silky.f 

4518 

Jacket  Ko.  110.. 

..  .do ... 

52,000 

91,700 

22.5 

43.3 

Silky,  serrated.t 

4617 

Jacket  Ko.  111.. 

. .  .do  ... 

52,000 

92,600 

20.0 

37.1 

Granular  60  per  cent ; 
silky,  aerrated  40  per 
oent.f 

4516 

Jacket  Ko.  113.. 

Inside . 

46,000 

83,450 

24.6 

43.3 

Silky.serrated.t 
Do.t 

4523 

Jacket  Ko.  114.. 

Middle. 

50,000 

92,060 

23.5 

43.8 

*  Breech  end. 


t  Mnsde  end. 


3.6-INCH  B.  L  STEEL  FIELD  RIFLES. 


SPECIMENS  PROM  TUBES  AND  JACKETS. 
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8.6-INCH   B.  L.  STEEL   FIELD   RIFLES. 


Tube  No.  1. 
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Marks,  »|iS 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 

Gkkuged  length,  2''. 


No.  4686. 


Applied  loads. 

Elonffstioii 
permch. 

SoooeMiTe 

elongatton 

permch. 

Permanent 

Mi. 

Saoceseire 

permanent 

set. 

Bemarks. 

ToUL 

PerMoare 
incn. 

PoimdiL 
20O 

1,000 

2.000 

4,000 

8,000 

7,000 

8,000 

8,400 

8,000 

8,800 

9,000 

9,200 

9.400 

9.000 

9,800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

18,820 

Poundf. 

1,000 
5,000 
10.000 
20.000 
80,000 
85.000 
40,000 
42,000 
43.000 
44.000 
45.000 
48,000 
47,000 
48,000 
40.000 
60,000 
51,000 
62.000 
63,000 
54,000 
55,000 
68,000 
83,100 

IndL 
0. 

.000100 
.000360 
.000700 
.001000 
.001200 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001550 
.001800 
.001800 
.001850 
.002200 
.004000 
.008250 
.007250 
.007950 

IndL 

a 

.000100 
.000250 
.000350 
.000300 
.000200 
.000150 
.000060 
.000060 

a 

.000060 

0. 
.000060 

0. 
.000050 

a 

.000050 
.000550 
.001800 
.002250 
.001000 
.000700 

Inch, 
0. 
0. 

Tndk. 
0. 

Initial  load. 

■ 

Elaatic  limit 
Tensfle  strength. 

0. 

a 

1 

Oenerdl  $ummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    93, 100 

Slastie  limit  per  so oare  inch  of  original  section do...    51, 000 

SloDgation  par  inch  alter  mptore inch..      .1700 

Skmgatlon  per  inch nnder  strain  at  elastic  limit do...  . 001860 

Bednctlon  in  diameter  at  point  of  mpttre do...       .866 

BednetioB  in  area  after  mptore,  per  cent  of  original  section 23.9 

Peaitkni  of  roptore ''.5ft«mneok 

Character  of  oroken  snrfaoe granular,  silky  spot  at  ciroamfefenoe. 

TElflMgatim  of  inah  ■eotlona *'M4,".20 
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8.6-INCH   B.  L.  STEEL   FIELD   RIFLES. 


Tube  No.  2. 

No.  4086. 

Marks,  J^5 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonfTAtloD 
per Inoh. 

SooccMire 

elonfcation 

per  inch. 

PermMieiit 
set. 

Saocetsive 

Bemarks. 

Total. 

Per  Mnare 
incn. 

permanent 
set. 

Potmd§. 
900 
1,600 
2,000 
4,000 
6.000 
7,000 
8,000 
8,400 
8.600 
8,800 
9,000 
0.200 
9.400 
9,600 
9,800 

10,000 

10.200 
10.400 
10.600 
10,800 
11.000 
17,970 

Poundt. 
1,000 
5.000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 

60,000| 

61,000 
62.000 
53,000 
54.000 
55,000 
80,860 

Ineh. 
0. 

.000050 
.000300 
.000650 
.001000 
.001100 
.001250 
.001350 
.001400 
.001450 
.001450 
.001500 
.001550 
.001600 
.001660 
.001700 
.002600 
.003250 
.004000 
.006000 
.008000 
.009000 

Inch, 
0. 

.000050 
.000250 
.000350 
.000350 
.000100 
.000150 
.000100 
.000050 
.000060 
0. 
.000050 
.000050 
.00U050 
.000050 
.000050 
.000000 
.000660 
.000750 
.002000 
.002000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Tnitialload. 

Elastic  limit. 
Tenaile  atrength. 

0. 

0. 

General  aummary. 

Tenaile  strength  per  aqnare  inch  of  original  section pomida..    89,850 

Elastic  limit  per  square  inch  of  original  aection do...    60,000 

Elongation  perinea  after  rupture inch..      .2060 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...        .105 

Reduction  in  area  yftor  rupture,  per  cent  of  original  section . .  r. 37. 1 

Position  of  rupture 70  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inohaeoUona *".80,  'Ml 


8.6-INCH   B.  L.  STEEL    FIELD   RIFLES. 

TlIBE  No.  3. 
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Fo.  4687. 

Diameter,  '^505. 
Sectional  area,  .20  square  inch- 
Ganged  length,  2'\ 


Applied  loads. 

Elongation 
per  inch. 

Sacoeaaive 

elongation 

perlnoh. 

Permanent 
set. 

Sncoeaaive 

permanent 

aet. 

Total. 

Peraqnare 
inob. 

Bemarka. 

Ptmnds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8.400 

8,000 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,000 

10.800 

11,000 

17,840 

Potmdf. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
U,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
89,200 

• 

Inek. 
0. 

.000050 
.000200 
.000600 
.000950 
.001100 
.001250 
.001300 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001550 
.004950 
.008250 
.000450 
.010250 
.010750 

Inek, 

0. 

.000050 
.000150 
.000200 
.000350 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 
.003400 
.003300 
.001200 
.000600 
.000500 

Itieh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElMticlimit. 
Tensile  strength. 

0. 

0. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section Itonnda..    89,200 

Xlastic  1  imit  per  square  inch  of  original  section do . . .    50, 000 

Blongation  per  incn  after  mptore inch . .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001550 

Kednction  in  diameter  at  point  of  rapture do. . .       .  126 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture r'.22  from  neck 

Character  of  broken  surface silky 

Elongatifln  of  inoh  sections ".22,  ".2i* 


28 


3.6-INCH   B.  L.  STEEL   FIELD   RIFLES. 


Tube  Ko.  13. 

No.  4712. 

Marks,  S$?3f 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  lottdfl. 

Elonettfon 
perinoh. 

SuoceBsive 

elongati<m 

perluoh. 

Permaaent 
aeft. 

SacceaalvB 

pennanent 

set. 

Total. 

Persanare 
incn. 

PoundM. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

17,120 

Ptmndt. 

1,000 
5,000 
10,000 
20,000 
1  30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
85,600 

Inek. 
0. 

.000150 
.000400 
.000650 
.001050 
.001300 
.001500 
.001550 
.001600 
.OOKKM) 
.001050 
.001700 

.003:100 

.005050 
.000000 
.007000 
.008500 

Inek. 
0. 

.000150 
.000250 
.000250 
.000400 
.000250 
.000200 
.000050 
.000050 
0. 
.000050 
.000050 
.001600 
.001750 
.000950 
.001000 
.001500 

Inek. 
0. 
0. 

• 

Tnek. 
0. 

InltialloacL 

Elastic  limit 
Tensile  strength. 

.0 

.0 

•  •••••«  aa^a . 

..•■•..••.■a 

General  itummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    85,600 

Elastic  limit  per  square  inch  of  original  section do . . .    46, 000 

Elongation  per  inch  after  rupture inch..      .2200 

Elongation  per  inch  under  strain  at  clastic  limit do...  .001700 

Keduction  in  diameter  at  point  of  rapture do . . .        .  145 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ".75  from  neok. 

Character  of  broken  surface Silky. 

Elongation  of  inch  sections ".34*,  ".10 


8,6-INCH   B.  li.  STEEL   FIELD   RIFLES. 
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TUBB  No.  14. 

No.  an. 

Marks,  %^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2''. 


Applied  loads. 

ElonnsioB 
per  mch. 

Successive 

elongation 

porlnch. 

Fermanent 
set. 

Socoessive 

permanent 

set. 

Bomarka. 

Total. 

PersaiiaTe 
inon. 

PatmdM, 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
0,000 
0,200 
15^740 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,600 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
78,700 

Inth. 
0. 

.000100 
.000400 
.000850 
.001200 
.001450 
.001050 
.001700 
.012550 
.012800 
.013060 
.013600 
.015000 

'    IndL 
0. 

.000100 
.000300 
.000450 
.000350 
.000250 
.000200 
.000050 
.010850 
.000250 
.000250 
.000550 
.001400 

Ituh. 
0. 
0. 

fnek. 
0. 

IniOalload. 

Elastic  limit. 
Tensile  strength. 

0. 

.010550 

.010550 

— 1  ■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,700 

Xlastic  limit  per  sonue  inch  of  original  section do...    41,000 

Xlongatiott  per  inon  after  mptore inch..      .1400 

Khmgation  per  inch  nnder  strain  at  elastic  limit do...  .001700 

Sedoction  in  diameter  at  point  of  rupture do. . .        .  045 

Bedoction  In  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture I'M  from  neck 

Gharacter  of  orolcen  snrfaoe granular,  silky  spot  uoar  the  circumference 

XloDgation  of  inch  sections ".12,  ".16^ 
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3.6-INCH   B.  L.  STEEL   FIELD   RIFLES. 


Jaoket  No.  9. 
No.  4695. 


Marks,  S?;? 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads.       1 

Elonffatioii 
per  Inch. 

Sncceniilve 

elongation 

per  inch. 

Permanent 
set. 

Sucoessire 

permanent 

set. 

Remarks. 

TotaL 

Persmuire 
incD. 

Pounds. 

200 

1,000 

2,000 

4,000 

8,000 

8,000 

9,200 

9,400 

9.600 

0,800 

10,000 

10,200 

10,400 

10,800 

10,800 

19,500 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
97,900 

IndL 

.000100 
.000300 
.000500 
.000850 
.001200 
.001800 
.001800 
.001850 
.001900 
.002200 
.003100 
.003600 
.004500 
.006750 

Inch. 
0. 
.000100 
.000200 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

.000200 

1 

.000360 
.000350 
.000600 
0. 

.000050 
.000060 
.000300 
.000900 
.000600 
.000000 

.002250 

• 

0. 
0. 

Oeneral  tummary. 

Tensile  strangth  per  square  inch  of  original  section pounds..    97,900 

ELuticlimit  per  square  inch  of  originaTsection do. . .    49, 000 

Elongation  per  incD  after  rupture inch. .        .  175 

Elongation  per  inch  under  st  rain  at  elastic  limit do ...  .  001900 

Reduction  in  diameter  at  point  of  rupture do. . .        .  08S 

Reduction  in  area  after  rapture,  per  cent  of  original  socUun 30.7 

Position  of  rupture ".  65  from  neck 

Character  of  broken  surface granular  80  percent,  silky  20  per  c<int. 

Elongatioii  of  inch  sections ".25*,  "ao 
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Jacket  Fo.  12. 
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Marks,  St*/ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inclL 

Ganged  length,  2". 


ITo.  4696. 


Applied  loads. 

Eloneatlon 
permch. 

SacoesslTe 

elongation 

permch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Somarks. 

Totel. 

Per  square 
inon. 

POttVMlf. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

0,600 

0.800 

10,000 

10,200 

10,400 

10.600 

10,800 

11,000 

11^200 

U,400 

11,600 

11,800 

19,620 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80.000 
40  000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,000 
69,000 
97,600 

Inch, 
0. 
.000100 
.000300 
.000700 
.001050 
.001400 
.001600 
.001650 
.001700 
.001750 
.001800 
.001900 
.001950 
.002000 
.002000 
.002200 
.003000 
.004500 
.005750 
.007000 

Ineh, 
0. 

.000100 
.000200 
.000400 
.000350 
.000350 
.000200 
.000050 
.000050 
.000050 
.000050 
.000100 
.000050 
.000050 
0. 
.000200 
.000800 
.001500 
.001250 
.001250 

Ineh, 
0. 
0. 

Ineh, 
0. 

Initial  load. 

£laatio  limit. 
Tensile  strength. 

0. 
0. 

\ 

General  eumtnary. 

Tensile  strength  per  square  inoh  of  orieinal  section ponnds..    97,600 

Xlastio  limit  ]>ers<inare  inch  of  eriglnu  section do...    64,000 

Elongation  per  incn  aftermptare inch..       .206 

Btongation  per  inch  onder  strain  at  dastio  Umit do...  .OOisoOO 

Bedaotion  in  diameter  at  point  of  rapture do . . .       .116 

Seduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture ".75£romneok 

Charaeter  of  oroken  surfkoe silky 

Khmgatlon  of  inch  seotioas ".11,".80* 
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Jacket  Ko.  1L 
Ho.  4708. 


Marks,  2  r^i.' 

Diameter,  '^505. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  2". 


Applied  loads. 

Blongaiion 
per  Inch. 

SacoeeaiTe 

elongation 

per  inch. 

Permanent 
aet. 

SoooeaaiTe 

permanent 

aet. 

Ilemarka. 

Total. 

Per  aqnare 
incn. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10.600 

18,940 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
58,000 
94,700 

Inch. 
0. 

.000100 
.000400 
.000700 
.001050 
.001450 
.001650 
.001700 
.001750 
.001950 
.002400 
.003500 
.004500 
.006350 

Inch. 
0. 

.000100 
.000300 
.000300 
.000360 
.000400 
.000200 
.000050 
.000050 
.000200 
.000450 
.001100 
.001000 
.000860 

Inch. 
0. 
0. 

Inch. 
0. 

Ihiilal  load. 

Blaaiio  limit. 
Tenaile  atrengtb. 

.000050 
.000050 

.000050 
0. 

General  jSummary. 

Tmaile  atrength  per  aqnare  inch  of  original  aeetion poonda..    94,700 

Xlaatio  limit  per  aqnare  iBoh  of  originaTaeotion do...    48,000 

Elongation  per  incn  alter  mptnre inch..      .2250 

Elongation  per  inch  under  atrain  at  elaatio  limit do...  .001750 

Bednction  in  diameter  at  point  of  mptnre do...        .125 

Bednotion  in  area  after  mptn  re,  pei  cent  of  original  aeotion 43.3 

Poaition  of  mptnre I'M  from  nook 

Character  of  hroken  anrfaoe allky 

Xlongatioii  of  iooh  aectiona ,...,. ".28*,  ".17 


8.6-INCH   B.  L.  BTEEL  FIELD  BIFLES. 


33 


Jacket  ISo.  17. 

Ko.  47163. 

Marks,  ^Ky 

Diameter,  '^505  square  inch. 
Sectional  area,  .20  square  inch. 
Gkiuged  length,  2". 


Applied  IcmUU. 

Eloncfttioii 
peruch. 

SacoeMive 

elonsation 

per  moll. 

Pennanent 
aet. 

Sncoeaaive 

permanent 

aet. 

Bemarka. 

TotaL 

Peraqnare 
Inon. 

POttfUlt. 

200 
1,000 
2,000 
4.000 
6,000 
8,000 
9,200 
0,400 
9,600 
9,800 

10,000 

10,200 
10,400 
10,600 
10,800 
17,610 

Poictufir. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 

50,000 

51,000 
52.000 
53,000 
54,000 
88,060 

Inch. 

0. 

.000100 
.000400 
.000650 
.001000 
.001400 
.001600 
.001660 
.001750 
.001800 
(   .002000 
)    .002500 
.004100 
.005500 
.006600 
.007550 

Inch. 
0. 

.000100 
.000300 
.000250 
.000350 
.000400 
.000200 
.000050 
.000100 
.000050 
.000200 
.000500 
.001600 
.001400 
.001100 
.000950 

inch. 
0. 
0. 

Inch, 
0. 

Inftialload. 

Slaaiio  limit. 
Tenaile  airength. 

0. 
.000060 

.000050 

General  enmmary, 

Tenaile  strength  per  aqnare  inch  of  original  aeotion ponnde..    88,060 

Slaat-io  limit  per  sonare  inch  of  eriginaTaeotion do...    40,000 

Klongation  per  inun  alter  mptnre inoh..      .2400 

BlongaUon  per  inch  under  atrain  at  elaatic  Umit do...  .001800 

Bednetion  in  diameter  at  point  of  rapture do...       .12S 

Reduction  in  area  after  roptore,  per  cent  of  original  aection 43.3 

Poaition  of  rupture at  middle  of  atem 

Character  of  broken  surface ailkr 

Xlongation  of  inch  aectiona ''.22*,  ".2lr 

H.Ex.43 3 
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3.6-inch  b.  l.  steel  field  bifles. 
Jacket  No.  10, 


No,  4714. 


Marks,  ^^;f 

Diameter,  ".505. 

Sectional  area,  .20  square  inch* 

Gauged  length,  2". 


Applied  loadB, 

Elongation 
per  inch. 

Siiccemive 
elongation 
per  Inch. 

Permanent 
Bet. 

SncoessiTe 

permuient 

set. 

Bomarlit. 

Total. 

Per  Maare 
incn. 

J*mmd». 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

0,600 

9,800 

10,000 

10,200 

10,400 

17,410 

Pound*. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
87,050 

Jnek, 
0. 

,000100 
.000350 
.000600 
.00U950 
,001300 
.001550 
.001600 
,002600 
.004500 
.000450 
,007200 
.008500 

JncK 
0. 

,000100 
.000250 
.000250 
.000350 
,000350 
.000250 
,000050 
,001000 
.001900 
.  001950 
.000750 
.001300 

Jneh, 

0. 

0. 

Inehf 
0. 

Initial  loftd. 

KUutticlimik 
Tenaile  strengtb. 

0. 
0. 

■ 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  nection pounds..    87,050 

Elasticlimitper  80 uare  inch  of  originaT section..,, do...    47,000 

Elongation  per  inch  aft«r  ruptiiro inch. .      .  2450 

Elongation  per  inch  under  strain  at  eUisiic  limit do. . .  .  OOIGOO 

Keduction  in  diameter  bX  point  of  rupture do. . .  125 

Bednctionin  area  after  rupture,  per  cent  of  original  section 4A.3 

Position  of  rupture , I'M  from  neck 

Character  of  broken  surface : .„ silky 

Elongation  of  inch  seotions 'M6,  ".33* 


TABULATION  OF  TENSION  SPECIMENS  FROM  S.S-INCH  B.   L.   STEEL 

FIELD  RIFLES, 


[Stems  2  inches  long,  ".505  diameter.] 


Elastic 

Tensile 

No.  of 

test. 

Position  in  gun. 

Location 
of  speci- 

limit 
per 

strength 
per 

Elon- 
gation. 

Con- 
traction 

Appearance  of  fraciore. 

mens. 

square 

square 

of  area. 

inch. 

inch. 

Pounda. 

Pounds. 

Peret. 

Peru. 

4685 

TabeNo.1 

Middle.. 

51,000 

03,100 

17.0 

23.9 

Granular,  silky  spot.* 
Silky,  serrated.f 

4686 

TubeNo.2 

..  -do 

50,000 

89,850 

20.5 

37.1 

4687 

TubeNo.3 

Outside 

50,000 

89,200 

24.5 

43.3 

Silky.* 
Daf 

4712 

Tube  No.  13 

Middle.. 

46.000 

85,600 

22.0 

49.1 

4711 

Tube  No.  14 

...do 

41,000 

78,700 

14.0 

16.9 

Granular,  silky  spot.* 

4696 

Jacket  No.*.... 

Inside  .. 

49,000 

97,900 

17.5 

30.7 

Granular  80    per    oent^ 
silky  20  per  oent.t 

4606 

Jacket  No.  12... 

...do 

54  000 

97.600 

20.5 

40.3 

Silky.> 
ifc.t 

4708 

Jacket  No.  14... 

...do 

48,000 

94.700 

22.5 

43.8 

4713 

Jacket  No.  17... 

OntHide 

49.000 

88,050 

24.0 

43.3 

Do.* 

4714 

Jacket  No.  19... 

Inside  .. 

47,000 

87,050 

24.5 

43.3 

Do.t 

*  Breech  end. 


t  Muzslo  end. 


3.6-INCH  STEEL  B.  L.  FIELD  MORTARS. 


SPECIHENS  FROM  STEEL  BODIES. 
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Body  Fo.  3. 
Ko.  4536. 


Marks,  ^^i 

Diameter,  ^^502. 

Sectional  area,  .198  square  inch. 

Gauged  length,  2". 


Applied  kMds. 

Elonffmtioii 
perinoh. 

SoooeBsive 

elonntion 

perlnch. 

Pemuuieiit 
set. 

SnooMsire 
penrnment 

Bemurkfl. 

TotaL 

Pertonare 
inch. 

POMfUb. 

198 

900 

1,980 

8,900 

6,940 

0,930 

7,920 

8,310 

8,614 

8,712 

8,910 

9,108 

9,900 

9,504 

9,702 

9,900 

10,006 

10,290 

10.494 

10,092 

10,890 

11,068 

U,280 

11,484 

11,082 

19,490 

Poundg, 

1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
46.000 
40.000 
47.000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
64,000 
66,000 
60,000 
67,000 
68,000 
59,000 
98,430 

IneK 

0. 

.000100 
.000300 
.000000 
.001000 
.001200 
.001400 
.001450 
.001460 
.001500 
.001560 
.001000 
.001000 
.001050 
.001050 
.001700 
.001800 
.001850 
.001900 
.001950 

..002460 
.004060 
.006750 
.000000 
.007850 

Inch, 

0. 

.000100 
.000200 
.000300 
.000400 
.000200 
.000200 
.000060 

0. 
.000060 
.000060 
.000050 

0. 
.000060 

0. 

.000060 
.000100 
.000050 
.000050 
.000050 
.000500 
.002200 
.001100 
.000860 
.001250 

Jnek. 
0. 
0. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

■• 

General  8ummarjf, 

Tensile  ttrengUi  per  square  inob  of  oriffinal  section pounds..    98,480 

Slaatio  limit  per  sqnare  inch  of  original  section do...    64,000 

Bongatlon  per  incA  after  mptore inch..       .220 

Bongatton  per  inch  onder  strain  at  elastic  limit do...  .001960 

Bednotkm  in  diameter  at  point  of  mptore do...       .002 

Bedoctlon  in  area  after  mptore,  per  cent  of  original  section 80.4 

Positloii  of  mptore ".86ftom  neck 

Character  of  broken  surface silky 

I  of  Innh  aootlnns .•—.'» J2*  "JS 
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8.6-INCH   STEEL   B.  L.  FIELD   MORTARS. 


.  Body  No.  6. 
No.  45S6. 

MatItr   36H;B 

Diameter,  ''.500. 

Sectional  area,  .196  sqnare  inch. 

Gkkuged  lengthy  2". 


AppUad  loads. 

EUmsation 
permch. 

SncceanlTe 
eloDeation 
per  inch. 

Permanent 
set. 

Snccesslve 

permanent 

set. 

Remarks. 

Total. 

PerMuare 
ineii. 

Pound*. 

196 

980 

1,960 

3,920 

6,880 

6,860 

7,840 

8,232 

8,428 

8,624 

8,820 

9,016 

9,212 

9,408 

9.004 

0,800 

9,996 

10,192 

10  388 

10;684 

10,780 

10,976 

11,172 

11,368 

11,564 

11,760 

19,460 

Pound§. 
1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
41,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
99.290 

Inch. 
0. 

.000100 
.000300 
.000000 
.001000 
.001150 
.001350 
.001450 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.001650 
.001700 
.001750 
.001800 
.001900 
.001050 
.003250 
.005500 
.006100 
.007350 
.008100 

Ituh, 

0. 

.000100 
.000200 
.000300 
.000400 
.000150 
.000200 
.000100 

0. 
.    .000060 

0. 

.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.OOOIUO 
.000050 
•    .001300 
.002250 
.000600 
.001250 
.000750 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Klastio  limit 
Tensile  siren^^th. 

0. 

0. 

Oemwal  tummary, 

TemHe  strengtli  per  sqnare  inch  of  ori£inal  section ......^ponnds..    90^ 

Slastio  limit  per  sqnare  inch  of  originu  section do...    65,000 

Elongation  per  incn  after  mptnre inch..       .206 

Xkmgation  per  inch  under  strain  at  elastlo  limit do...  .001950 

Beduction  in  diameter  at  point  of  raptore do . . .       .  1 10 

Bednction  in  area  alter  mptnre,  per  cent  of  original  section 80.  S 

position  of  rapture l'M6  from  neek 

Character  of  broken  surface aiUcy 

"^         '     of  inch  seotiona ".2S*."1S 


3.6-INCH   STEEL   B.  L.  FIELD   MORTAB. 
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Body  No.  16. 

No.  4637 

Marks,  %^^ 

Diameter,  ''.502. 

Sectional  area,  .198  square  inch. 

Ganged  length,  2''. 


Applied  loads. 

Elongation 
per  inch 

SucceasivA 

elonjfation 

per  inoh 

Pennattent 
aet. 

• 

Sncoeaaive 

permanent 

aet. 

Remarka. 

TotaL 

Per  aqaaTe 
incn. 

Toundt, 

108 

900 

1,080 

8,900 

5,040 

0,980 

7,920 

8,310 

8,514 

8,712 

8,010 

0,108 

9,800 

9,504 

9,702 

9,900 

10,098 

10,290 

10,494 

10,002 

10.800 

11,088 

11,280 

11,484 

11.082 

11,880 

20,180 

Potmdt. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62.000 
68,000 
54,000 
55,000 
50,000 
57,000 
58,000 
68,000 
80,000 
101,070 

Tneh. 
0. 
.000100 
.000250 
.000550 
.000950 
.001060 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001000 
.001600 
.001060 
.001050 
.001700 
.001800 
.001900 
.002000 
.003900 
.005350 
.000100 
.000900 

Jnek, 

0. 
.000100 
.000150 
.000300 
.000400 
.000100 
.000250 
.000050 

0. 
.000050 
.000050 
.000060 

0. 
.000060 
.000050 

0. 
.000050 

0. 

.000050 
.000100 
.000100 
.000700 
.001300 
.001450 
.000750 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  eummary,  •  • 

Tensile  strength,  per  square  inch  of  oriffinal  section pounds..  101,070 

Blaatlc limit,  per  aqnareinoh  of  originaTsection do...    55,000  , 

Blongation  p«r  inch  after  mptore inch..       .190 

Elongation  per  inch  under  snrain  at  elaatio  limit do...  .001900 

Redaction  in  diameter  at  point  of  mp tu  re do . . .       .  002  ' 

SedncUon  in  area  after  rapture,  per  cent  of  original  Rectioo 36. 4 

Position  of  rapture ".9  fttnnneek 

Chancter  of  broken  aorfaoe ailky,  aerrated,  trace  of  granulation  i 

SkmgntioBofinohaectiona ''ai,".27*', 


5-INCH  B.  L  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBE  AND  JACKET  NO.  10, 
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Tube  Ko.  10. 

No.  4,524. 
Marks,  |^';5 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elongation 
parrnoh. 

SacoeaaiTO 

eloneation 

perlnoh. 

Permanent 
aet. 

SnoceaslTO 

permanent 

set. 

Total. 

Peramiara 
inch. 

Poimd«. 

250 

1,250 

2,500 

S,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22.480 

PottlMft. 

1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
48,000 
60,000 
80,020 

0. 

.000100 
.000300 
.000000 
.000033 
.001100 
.001267 
.001367 
.001400 
.001433 
.091467 
.001600 
.001733 
.002100 
.003033 
.004307 

Inch, 
0. 

.000100 
.000200 
.000300 
.000333 
.000167 
.000167 
.000100 
.000033 

.oooo3:{ 

.000034 

.000133 
.000133 
.000367 
.000088 
.001334 

JnA, 
0. 
0.    . 

0. 

Initial  load. 

Elaatio  limit. 
Tenaile  atrength. 

0. 

.000033 

.000083 

• 

Oeneral  summary.  \ 

Ten^le  atrenglli  per  aqnaie  inch  of  original  aeotion pounds..    80,090 

Slaatlo  limit  per  aooare  inch  of  original  section do 46,000 

Elongation  per  inch  after  mptnre incli..      .2000 

Slongntion  per  inch  under  Btrain  at  elastic  limit do....  .001467 

Bednetion  in  diameter  at  point  of  rupture do 184 

Bednotion  in  ares  after  rapture,  per  oent  of  originaJ  section 41.0 

Position  of  rupture l".06fromBeok 

Chaneter  of  broken  surface silky,  56  per  oent;  gnmnlsr,  45  per  oent 

Xhmgatlonofiiiohaeotions ".X^"M\"J» 
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6-INCH  B.  L.  STEEL   SIEGE   RIFLES. 


Jacket  No.  10. 

Ko.  4511. 

Marks,  |?f  i 

Diameter,  "M^. 

Sectional  area,  .25  square  incli. 

Ckuiged  length,  3'^ 


Applied  loud*. 

Slonffatioii 
permoh. 

SaooMsive 

elongatkni 

per  inch. 

Permmnent 
set. 

Snooestive 

permanent 

•et. 

Kemarks. . 

Total. 

Persqiiare 
iBch. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

11.000 

11,250 

U.500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

23,840 

Pounds, 

1,000 
5.000 
10,000 
20.000 
80,000 
40.000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
06,860 

0. 

.000100 
.000383 
.000667 
.001000 
.001367 
.001467 
.001600 
.001567 
.001600 
.001800 
.003007 
.004667 
.005233 
.006067 

Inch, 

0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000100 
.000033 
.000067 
.000033 
.000200 
.001267 
.001600 
.000566 
.000834 

Inch. 
0. 
0. 

Insk, 
0. 

IniUal  iMd. 

ElMtlo  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

1                       1 

General  summary. 

Tensile  strength  per  sqnsre  inch  of  orifflnal  section ponnds..    05.900 

Xhistio  limit  per  aooAre  inch  of  original  section do...    47,000 

Xkmgation  per  inch  after  mptore inch..      .2000 

Shmgation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

Bednotion  in  d  lameter  at  point  of  m  ptore do . . .        .124 

Redaction  in  area  after  roptnre,  per  cent  of  original  section 30.2 

Position  of  mptare I'MO  fW>m  neck 

Character  ot  broken  surface silky 

Elongation  of  inoh  seotiona ".16,  ".26%  ".19* 

5-lNCH  B.  L.  Steel  Sieoe  Rifles. 

SPECIFIC  GRAVITY  AKD  HARDNESS  OF  TUBE  AND  JACKET  NO.  10. 

Ko  tension  tests  of  these  specimens. 


Position  in 
riiie. 


Karks  on  specimens. 


Speciilo 
gravity. 


Hardnoss. 


Tube.. 
Jacket. 


6Ifc,«T— BByM 
6  Bm  J~B  B«  M 


7.8586 
7.8623 


10.50 
22.  OS 


8-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  MD  JACKETS. 
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8-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  10« 
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No.  973. 

Marks,  |?;j3 

Length,  5". 

Diameter,  V'.102. 

Sectional  area,  .953  square  inch* 

Oauged  length,  4'^ 


Applied  load*. 

Compras* 

sionper 

inoiL 

8ncc«MiTe 

oompw- 

•ion  per 

incn. 

PemuHieni 
■et. 

SaooeesiTe 

pennanent 

■et. 

1^^<mw^#r 

Totid. 

PerMraare 
inoh. 

P&undt. 
053 
4,765 
0,630 
14,205 
10,060 
23,825 
28,500 
33,356 
38,120 
30,073 
40,026 
40,079 
41,982 
42,885 
43,838 
44,791 
45  744 
46.697 
47,660 
40.666 
51,482 
53,368 
55,274 
67,180 
58,086 
60,002 
82,898 
64,804 
68,710 
03,800 

Pawnda, 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64.000 
56,000 
58,000 
80,000 
62,000 
64.000 
66,000 
68,000 
70,000 
98,430 

Ineh, 
0. 

.000125 
.000260 
.000375 
.000560 
.000725 
.000875 
.001025 
.001225 
.001250 
.001276 
.001325 
.001975 
.004500 
.004950 
.006150 
.006160 
.006875 
.007500 
.008800 
.010225 
.011760 
.013500 
.014750 
.016225 
.017875 
.019775 
.021800 
.023100 

Inch, 
0. 

.000125 
.000125 
.000125 
.000175 
.000175 
.000150 
.000150 
.000200 
.0U0025 
.000026 
.000050 
.000660 
.002626 
.000460 
.000500 
.000700 
.000725 
.000626 
.001300 
.001426 
.001525 
.001750 
.001260 
.001475 
.001660 
.001900 
.001526 
.0C1800 

Inch. 
0. 

a 

Ineh. 
0. 

InitMloAd. 
ElMtlo  limit. 

• 

Ultimate  rtrength. 

.000025 

.    .000026 

.003000 

.002075 

.005825 

.000325 

Failed  by  tr^le  fiezurei 
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8-INCH   ST££L   B.  L.  RIFLES. 


TUBB  No.  22. 


iro.95e. 


Marks,  |^5 

Length,  5". 

Diameter,  1.''128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4^'. 


Applied  loads. 

Compres- 
sion por 
incn. 

SncGessive 

compres* 

sionper 

incn. 

Permanent 
set. 

Saooessire 
permanent 

set. 

Semarks. 

TotaL 

PersquArd 
inch. 

Pinmdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
107,720 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
107,720 

Jneh, 
0. 

.000126 
.000260 
.000400 
.000560 
.000725 
.000675 
.001050 
.001200 
.001376 
.001425 
.001450 
.001500 
.001560 
.001600 
.001625 
.001725 
.001825 
.002150 
.002900 
.004150 
.005625 
.007250 
.006750 
.010100 
.011425 
.013125 
,014775 
.016275 
.017800 
.019525 
.021375 

0. 

.000125 
.000125 
.000160 
.000160 
.000175 
.000150 
.000175 
.000150 
.000175 
.000050 
.000025 
.000050 
.000050 
.000050 
.000025 
.000100 
.000100 
.000325 
.000760 
.001250 
.001475 
.001625 
.001500 
.001350 
.001825 
.001700 
.001650 
.001600 
.001525 
.001725 
.001850 

Inch, 
0. 

Inch, 
0. 

Tniilalload. 
Elastto  limit 

0. 

0. 

Failed  by  triple  flexure 


8-INCH    STEEL   B.  L.  RIFLES. 
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Tube  No.  23. 


No.  957. 


Marks,  |^-5 

Length,  5''. 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Oanged  length,  4''. 


Applied  loads. 

Com- 

pTeMiion 
per  inch. 

Snccessiye 

Permanent 
set. 

SncceasiTe 

Remarks. 

Total, 

Per  Muare 
inch. 

conipres- 

sion  per 

inch. 

permanent 
aet. 

Potmdt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47.000 
48.000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

Paundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
26,000 
30,000 

•   35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
64,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
100,670 

JncA. 
0. 

.000076 
.000225 
.000350 
.000500 
.000650 
.000800 
.000950 
.001100 
.001300 
.001350 
.001400 
. 001476 
.001550 
.005825 
.006450 
.007125 
.007700 
.008425 
.009025 
.000875 
.011475 
.013000 
.014650 
.016:{75 
.018125 
.010800 
.021675 

Inch. 
0. 

.000075 
.000150 
.000126 
.000150 
.000150 
.000160 
.000150 
.000150 
.000200 
.000050 
.000050 
.000075 
.000075 
.004275 
.000625 
.000675 
.000576 
.000725 
.000600 
.000850 
.001600 
.001625 
.001650 
.001725 
.001750 
.001676 
.001876 

JncA. 
0. 

Inch. 
0. 



Initial  load. 

1 

1 

, 

0. 



0. 

Elastic  limit. 

1 

Ultimate  strength. 

•  ••        ••     •*«• 

100, 570 

Failed  by  triple  flexure. 
H.Ez.43 1 
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8-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  24. 


No.  958. 


Marks,  |^5 

Leugth,  5''. 

Diameter,  I'M  28. 

Sectional  area,  1  square  inch. 

Gauged  length,  A!*, 


Applied  loada. 

Comprea- 

sionper 

inon. 

Saccassive 

cooipres- 

aionper 

incn. 

Permanent 

Mt 

Saceeasive 

permaDent 

aet. 

Bemarka. 

Total. 

Per  gonare 
inon. 

PcundM, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51.000 
52,000 
54.000 
56,000 
58,000 
60.000 
62  000 
64,000 
66.000 
68,000 
70,000 

103,100 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
103, 100 

Intik, 
0. 

.000100 
.000250 
.000400 
.000550 
.000725 
.000925 
.001076 
.001250 
.001425 
.001450 
.001500 
.001750 
.003976 
.004875 
.005650 
.006375 
.007800 
.009525 
.011126 
.012700 
.014450 
.Q16060 
.017850 
.019825 
.021625 

Inch. 
0. 

.000100 
.000150 
.000150 
.000150 
.000175 
.000200 
.000150 
.000175 
.000175 
.000025 
.000050 
.000250 
.002225 
.000900 
.000775 
.000725 
.001425 
.001725 
.001600 
.001575 
.001760 
.001600 
.001800 
.001975 
.001800 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limitw 

.000025 

.000025 

.000025 

0. 

"••••■•••••• 

Ulilmafe  Rtmigtb. 

■ 

*i 

1 

Failed  by  triple  flexure. 


8-mCH   STEEL   B.  L.  RIFLES. 
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Jacket  No.  9. 

No.  4721. 

Marks  |^5^J 

Diameter,  ^\564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


Applied  loads. 

Eloneation 
per  mch. 

Saccessive 

elongation 

perlnoh. 

fermuient 
set. 

SncceBBive 

I>erhianent 

set. 

Remarks. 

ToUl. 

Per  tqaare 
inch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

23,080 

Pound*. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
02,320 

.0 

.000067 

.000267 

.000600 

.000033 

.001267 

.001400 

.001433 

.001467 

.001500 

.001567 

.001633 

.001667 

.002000 

.003033 

.005700 

.007167 

.007833 

Ineh. 

.0 

.000067 

.000200 

.  000333 

.000333 

.000334 

.000133 

.000033 

.000034 

.000033 

.000067 

.000066 

.000034 

.000333 

.001033 

.002667 

.001467 

.000666 

Ineh. 

.0 

.0 

Ineh. 
.0 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.0 
.000038 

.000033 

• 

General  summary. 

Tensile  strength  per  square  inoh  of  oriffinsl  section ponnds . .    92, 320 

Elastic  limit  per  so  uare  inch  of  origins!  section do . . .    50, 000 

Elongation  per  incn  after  rupture inch. .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001607 

Kednction  in  diameter  at  point  of  rupture do. . .        .  104 

Reduction  in  area  after  rupture,  per  cent  of  original  sootion S3. 5 

Position  of  rupture ".90ftt>mneck 

Charaeter  of  broken  surface silky 

Elongation  of  inch  sections ".  28*,  ".  18,  ".  12 
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8-INCH   STEEL   B.  L.  RIFLES. 


No.  4722. 

Marks,  iStIo 
Diameter,  ^'.564. 

Sectional  area,  J25  square  inch. 

Grauged  length,  3''. 


Applied  loads. 

Elonntion 
permoh. 

SnccMflive 

elongatian 

per  inch. 

Permanent 
set. 

SncoesHiTe 

T&UL 

Perflqnare 
incD. 

permanent 
set. 

PeundM. 

260 

1,250 

2,600 

6,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

21, 170 

Poundi. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
54,000 
55,000 
84,680 

Inch, 
0. 

.000133 
.000333 
.    .000667 
.001000 
.001367 
.001567 
.001600 
.001633 
.001667 
.001667 
.OOITOO 
.001767 
.007800 
.008933 
.00983:} 
.010067 
.012000 

Inch. 

0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000200 
.000033 
.000033 
.000034 

0. 
.000033 
.000067 
.006033 
.001133 
.000900 
.001134 
.001033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 
.000033 

.000033 
0. 

Oeneral  sumtMiry. 

Tensile  atrmgth  per  square  inch  of  original  section pounds..    84,660 

Elastic  limit  per  sonars  inch  of  original  section do...    60,000 

Elongation  per  incn  after  mptnre inch..      .2333 

Elongation  par  inch  under  snrain  at  elastic  limit do...  .001767 

Bednctionin  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture l".7fhnniMok 

Character  of  broken  snrfnce silky 

Elongation  of  inch  sections ".  12, ".  89*, ".  19 


8-INCH   STEEL   B.  L.  RIFLES. 
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Jacket  No.  21, 

No.  d59. 

Marks,  1^,'^ 

Length,  5^'. 

Diameter  1".127. 

Sectional  area,  1  square  inch. 

Oauged  length,  4'^ 


Applied  loAdft. 

Compres- 

■ion  per 

inon. 

Snooessive 

oompree- 

Bionper 

inon. 

Permanent 

set. 

SaooesBive 

permanent 

aet. 

Semarka. 

Total. 

Pemanare 
inon. 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
62,000 
63,000 
54,000 
55.000 
56,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
110,300 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
60,000 
61,000 
62,  GOO 
S3, 000 
64,000 
66,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
U0,300 

Inch. 
0. 

.000075 
.000225 
.000375 
.000560 
.000700 
.000675 
.001050 
.001200 
.001376 
.001575 
.001650 
.001850 
.008126 
.003800 
.004575 
.005600 
.006760 
.008275 
.000550 
.011000 
.012350 
.014126 
.016450 
.016075 
.017575 
.020326 
.022376 

Inch. 
0. 

.000075 
.000160 
.000160 
.000176 
.000150 
.000175 
.000176 
1 000150 
.000176 
.000200 
.000076 
.000200 
.001276 
.000776 
.000675 
.000026 
.001250 
.001525 
.001275 
.001450 
.0013.50 
.001775 
.001325 
.001525 
.000600 
.002760 
.002050 

Inch. 
0. 

Inch. 
0. 

Initial  kMd. 
ElaaUo  limit 

0. 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.  L.  RIFLE& 


Jaokst  No.  22. 


No.  960. 


Marks,  |  ^^ 

Length,  5''. 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Ganged  length,  4'^ 


Applied  loads. 

Compres- 

sion  per 

inco. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set 

Sucoessire 

permanent 

set. 

Total. 

PerMuare 
inon. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
56,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,  COO 
72,000 
74,000 
76,000 
78.000 
80,000 
109,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
45,000 
60,000 
51,000 
52,000 
53.000 
54,000 
65,000 
56,000 
58,000 
60,000 
62,000 
04,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
109,980 

•    Inch, 
0. 

.000100 
.000250 
.000375 
.000525 
.0UO700 
.000875 
.001026 
.001200 
.001375 
.001575 
.001650 
.001750 
.002175 
.002900 
.003775 
.004625 
.006300 
.007826 
.009175 
.010576 
.012050 
.018650 
.015200 
.016750 
.018475 
.020100 
.022000 
.023700 

Inch. 
0. 

.000100 
.000150 
.000125 
.000150 
.000175 
.000175 
.000150 
.000175 
.000175 
.U00200 
.000075 
.000100 
.000425 
.000725 
.000875 
.000850 
.001675 
.001525 
.001350 
.001400 
.001475 
.001600 
.001550 
.001550 
.001725 
.001625 
.001900 
.001700 

Ineh. 
0. 

Inch. 
0. 

Tnitialload. 
Elastic  limit 

UltimAte  strsngtli. 

0. 

0. 



Failed  by  triple  flexure. 


8-INCR   STEEL   B.  L.  RIFLES. 


Jacket  No.  23. 
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No.  961. 


Marks,  JRji 

Length,  5^'. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  4J'. 


Applied  loads. 

CompTM- 
Bionpei 

Saoceuive 

eompns- 

sioBper 

inch. 

■ 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

ToUL 

Pereqajire 
iccn. 

Powid». 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
111,560 

P<nmd$. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
111,550 

Inch. 
0. 

.000125 
.000250 
.000400 
.000550 
.000750 
.000875 
.001050 
.001225 
.001400 
.001600 
.001625 
.001750 
.002125 
.003825 
.004200 
.004075 
.006600 
.007775 
.000175 
.010600 
.011750 
.013300 
.014875 
.016250 
.017000 
.019150 
.020025 
.022000 

Inch. 
0. 

.000125 
.000125 
.000150 
.000150 
.000200 
.000125 
.000175 
.000175 
.000175 
.000200 
.000025 
.000125 
.000375 
.001800 
.00C875 
.000775 
.001525 
.001275 
.001400 
.001325 
.001250 
.001550 
.001576 
.001375 
.001660 
.001250 
.001775 
.001076 

Intih, 

a 

0. 

Initial  load. 
Elastic  limit 

Ultimate  strength. 

0. 

0. 

» 

L     -  - 

[ 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.  L.  RIFLES. 


8-nrCH  STESL  B.  L.  EIFLES. 

SPECIFIC  GRAVITY  AND  HARDNESS  OF  TUBES  AND  JACKETS. 

No  tension  tests  of  these  specimens. 


Nnmber 
of  rifle. 

Poeition  in 
rifle. 

10 

Tnbe 

22 

do 

^ 

. ...do ......... 

24 

.- .  .do ......... 

21 
22 

Jacket 

....do 

23 

....do 

Harks  on  specimen. 


Specific 
gravity. 


8  R|§  X — B  K||  M.. 
8Kfl|T— B  R«  M.. 
8R„T— B  R.  M.. 
8RmT— B  Kg  M.'. 

8  Afi  J — B    iv]4  H.. 

8  Rn  J-B  R«  M.. 
8B«  J— B  KuM.. 


7.8519 
7.8545 
7.8564 
7.8582 
7.8558 
7.8574 
7.8570 


17.90 
20.25 
17.17 
18.29 

ao.gi 
19.  eo 

20.70 


8  nrCH  STEEL  B.  L.  BIFLE& 

CHEMICAL  COMPOSITION  OF  TUBES  NOS,  22  AND  23,  AND  JACKET  NO.  22. 


Compres- 
sion test 
number. 

Kom- 
ber  of 

rifle. 

Position  in  rifle. 

Carbon. 

Manga- 
nese. 

SUioon. 

Sul- 
phur. 

Phoa- 
phonu. 

Total. 

Graph- 
itic. 

Com- 
bined. 

956 
967 
960 

22 
23 
22 

Tube 

0.230 
0.233 
0.292 

• 

0.010 
0.009 
0.027 

0.220 
0.233 
0.206 

0.662 
0.663 
0.640 

0.149 
0.157 
0.109 

0.030 
0.024 
0.023 

0.024 
0.020 
0.025 

do 

Jacket 

TAB  ULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  STEEL  B.  X.  RIFLES, 

[Stems  3  inches  long,  '^664  diameter.] 


No.  of 

test. 

Position  in  gun. 

Location  of 
specimens. 

Elastio 

limit  per 

square. 

inch. 

Tensile 

strength 

per  square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appeanukoe 
or  rraotnre. 

4721 
4722 

JacketKo.9 

....do 

Outside 

....do 

Pounds. 
60,000 
60.000 

Pounds. 
92,320 
84,680 

Peret. 
19.3 
23.3 

Peret. 
33.5 
47.2 

Silky.* 
Do.t 

*  Breech  end. 


t)£uszleend. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  S-INCH  STEEL  B.  L. 

RIFLES. 


No.  of 
test. 

Position  in  gun. 

Location  of 
specimens. 

Elastio 

limit  per 

square 

inch. 

Ultimate 

strength 

per  square 

inch. 

Manner  of  failure. 

973 
956 
967 
958 
959 
960 
961 

Tnbe  No.  10 

Tube  No.  22 

Middle 

. ...do  ......... 

Pounds. 
43,000 
49,000 
49,000 
47,000 
51,000 
61,000 
61,000 

Pounds. 
98,430 
107,720 
100, 570 
103,100 
110,300 
109,980 
111,660 

Triple  flt-xure.* 

Do'.* 
Do.* 
Do.* 
Do.* 
Do.* 

Tnbe  No.  28 

....  do  _....••» 

TubeNo.24 

....do 

Jacket  No.  21 

....do 

Jacket  No.  22 

....do 

Jacket  No.  28 

do 

*BreeohaBd. 


10-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  PROM  TUBES  AND  JACKETS. 
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10-INCH   STEEL   B.  L.  RIFLES. 
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Tube  No.  4. 

No.  4634. 

Marks,  i^§5 

Diameter,  ''.565. 

Seetioiial  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loftds. 

Eloiuration 
perincb. 

Saooessive 

elongation 

perlnch. 

Permanent 
set. 

Sncoessive 

permanont 

set. 

• 

ToUL 

Per  aanare 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10. 250 

10,500 

10,750 

11,000 

11.250 

11.500 

11.750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

23,750 

Poundt. 
1,000 
'   5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
68,000 
86,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001133 
.001333 
.001367 
.001400 
.001433 
.001487 
.001500 
.001533 
.001600 
.001667 
.002087 
.002733 
.003233 
.004000 
.006038 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000133 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000400 
.000666 
.000500 
. 000767 
.001033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Slaatio  limit. 
Tenelle  etrength. 

0. 
.000033 

.000033 

Tenaile  strength  per  aqnare  inch  of  original  section ponnda..    05,000 

Elastic  limit  per  Muare  inch  of  original  section do...    48,000 

Elongation  per incn after  rupture inch..      .1067 

Elongati<m  per  inch  un  der  strain  at  elastic  limit do. ...001667 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Rednotioin  in  area  after  rupture,  per  cent  of  original  section 33.5 

Poaitlonof  rupture 1".10  Arom  neck 

Charaoter  of  broken  surfiMe granular,  75  per  cent;  silky,  25  per  cent 

monjtiitlni  of  iBflh  aecttoM ".27*,/'.20,  ".12 
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le-INCH  STEEL  B.  L.  EIFLES. 


Ko.990. 


Marks,  S^§5 

Length,  5''. 

Diameter,  l'M27. 

Sectional  area,  1  square  inch. 

Gauged  length,  4''. 


Applied  kMAi. 

CompTM- 

alonper 

inca. 

Saooeuiye 
compres- 
sion per 
inon. 

Pennanent 
set. 

Sttocessive 

permsnent 

set. 

Total. 

P«r  Moare 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
54,000 
56,000 
58,000 
60.000 

r2,ooo 

64,000 
66,000 
68.000 
70,000 
102,900 

PlMMldt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

ao.ooo 

85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
63,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
102,200 

0. 
.000100 
.000250 
.000425 
.000625 
.000775 
.000925 
.001100 
.001250 
.001300 
.001325 
.001350 
.001375 
.001425 
.001450 
.001500 
.001550 
.001600 
.001650 
.001075 
.002450 
.003125 
.003650 
.006300 
.006825 
.008400 
.009525 
.010950 
.012800 
.014275 
.015875 

Inch. 
0. 

.000100 
.000150 
.000175 
.0002UO 
.000150 
.000150 
.000175 
.000150 
.000050 
.000025 
.000025 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000:125 
.000475 
.000675 
.000525 
.001650 
.001525 
.  001575 
.001125 
.001425 
.001850 
.001475 
.001600 

Inch. 
0. 

Inch. 
0. 

Inittallosd. 

Elsstic  Umlt 
Ultiouite  strength. 

0. 
0. 

1 

.000025 

.000025 

.006125 

.006100 

.013150 

.007025 

Failed  by  doube  flexure. 
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Ko.  4533. 


Marks,  g?*^ 

Diameter,  ^'.565. 

Section^  area,  .25  sqaare  inch. 

Gauged  length,  3'^ 


Applied  loads. 

EloneaUon 
peruich. 

SucoeseiTe 

elongatioD 

permch. 

Pemiaoent 
set. 

SnoceflfliTe 

permanont 

set.    ^ 

Remarks. 

ToUl. 

Per  Moare 
incn. 

rotmds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12,000 

12,2i0 

12,500 

12,750 

18,008 

13.250 

23,210 

PottfMtt. 

1,000 
6,000 
10,000 
20.000 
30,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
48,000 
47,000 
48.000 
40,000 
50,000 
61,000 
52,000 
68,000 
02,840 

Inch, 

.0 

.000100 

.000287 

.000800 

.000983 

.001100 

.001287 

.001300 

.001333 

.001887 

.001400 

.001433 

.001500 

.001533 

.001800 

.003887 

.005187 

.005887 

.008800 

.007400 

Inch. 

.0 

•000100 

.000187 

.000333 

.000833 

.000187 

.000187 

.oooo:» 

.000033 
.000034 
.000038 
.000033 
.000087 
.000033 
.000087 
.002087 
.001500 
.000500 
.000033 
.000800 

Inch. 
.0 
.0 

Inch. 
.0 

Initial  load. 

.0 
.0 

.. 

Elastio  limit. 

TenstUe  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    92.840 

Elastic  limit  per  sqnare  inch  0/  original  section do...    48,000 

£lon cation  per  incn  after  rapture inch . .      .  1 887 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  001800 

Sednction  in  diameter  at  point  of  rupture do. . .        .  IS.** 

Kednotion  In  area  afler  rupture,  pei  cent  of  original  section   41|9 

Position  of  mptuxe 1".6  Arom  thejieCk 

Character  of  oroken  surface silky 

Elongation  of  inch  seotionB ".1I,".S1*,  ".12 
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10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  5. 

No.  991. 

Marks,  }?^1- 

Length,  5". 

Diameter,  1".126. 

Sectional  area,  .0996  square  inch. 

Ganged  length,  4". 


Applied  lo«d«. 

Compres- 

•ion  per 

inch. 

SaocesftiTe 

compres- 

■ion  per 

inch. 

Permaoent 

set. 

SucoeMive 
permanent 

aet. 

Bemarlca. 

Total. 

Per  Bqnare 
incn. 

Pounds. 
996 
4,980 
9,960 
14,940 
19,920 
24,900 
29,880 
34,860 
39,840 
40,836 
41,832 
42,828 
43,824 
44,820 
46,816 
46.812 
47,808 
48,801 
49,800 
61,792 
63,784 
65,776 
67.768 
60,760 
61.762 
63, 7U 
66,736 
67.728 
69,720 
94,860 

Pounds. 
1,000 
6,000 
10,000 
15.  (KM) 
20,000 
26,000 
30,000 
3a,  000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
52,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,230 

Inch. 
0. 

.000100 
.000200 
.000350 
.000500 
.000650 
.000800 
.000975 
.001200 
.001250 
.001300 
.001375 
.001475 
.001675 
.002175 
.003350 
.004475 
.005250 
.006150 
.007625 
.009025 
.010700 
.012475 
.014025 
.015700 
.017450 
.019625 
.021750 
.023525 

Jndk. 
0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000150 
.000175 
.000225 
.000050 
.000050 
.000075 
.000100 
.000200 
.000500 
.001175 
.001125 
.000775 
.000900 
.001476 
.001400 
.  001676 
.001775 
.001550 
.001675 
.001750 
.002176 
.002125 
.001776 

Inch. 
.0 
.0 

Inch. 
0. 

Initial  load. 
Klaslic  limit. 

V 

Ultimate  strength. 

•••••*••«••• 

.000075 

.000075 

.004500          .004426 

.012000 

.007500 

.021125 

.009125 

Failed  by  double  flexture. 


10-INCH    STEEL    B.  L.  RIFLES. 
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Tube  No.  C. 


No.  974. 


Marks,  >b'?;S 

Length,  5". 

Diameter,  1^M27. 

Sectional  area,  1  square  inch. 

Ganged  length,  4c". 


Applied  loftds. 

Comprea- 

8ion  per 

incn. 

Snocemiive 

oompree- 

sion  per 

incn. 

Permanent 
set. 

8ucoeeriTe 

permanent 

set. 

Remarka. 

Totol. 

Per  «qaare 
incn. 

Rcund§. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
58,000 
58,000 
80,000 
82,000 
84,000 
68,000 
88,000 
70,000 

106,400 

Poundt. 
1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
36.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
60.000 
51,000 
62,000 
53,000 
54,000 
,     88,000 
68,000 
60,000 
82,000 
64,000 
86.000 
88,000 
70,000 
108,400 

Inch. 
0. 

.000125 
.000250 
.000400 
.000550 
.000725 
.000900 
.001075 
.001275 
.001300 
.001325 
.001375 
.001400 
.001425 
.001475 
.001600 
.001660 
.001575 
.001626 
.003000 
.003875 
.004550 
.005175 
.006575 
.006250 
.000700 
.011200 
.012500 
.014000 
.015826 
.017650 

Inch. 
0. 

.000125 
.000125 
.000150 
.000150 
.000175 
.000175 
.000175 
.000200 
.000025 
.000025 
.000050 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.001375 
.000875 
.000675 
.000625 
.001400 
.001675 
.001450 
.001500 
.001300 
.001500 
.001825 
.001725 

• 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 
.000025 

.000025 

.000025 

0. 

.000050 

.000025 

Failed  by  triple  flexure. 
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10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  7. 
No.  4583 


Marks,  ^^^'^ 

Diameter/ ''.566. 

Sectional  area,  .252  sqnare  inch. 

Ganged  length,  3*', 


Applied  load*. 

Elongation 
permoh. 

Succosalve 

eloDcation 

per  Inch. 

Permanent 
aet. 

SoooesaiTe 

pennanent 

aeC 

Remarka. 

Total. 

FerMoare 
inoh. 

PowndM. 

252 

1,200 

2,520 

5,040 

7,560 

8,820 

10,080 

10,332 

10,684 

10,836 

11,088 

11,340 

11,502 

11,844 

12,090 

12,348 

12.600 

12,862 

13,104 

28,220 

Poundi, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
02.140 

IndL 
0. 
.000007 

.000207 
.000567 
.000900 
.001067 
.001238 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001667 
.002400 
.008083 
.004533 
.006033 

Inch. 
0. 

.000067 
.000200 
.000800 
.000333 
.000167 
.000166 
.000034 
.000083 
.000033 
.000084 
.000033 
.000033 
.000034 
.000100 
.000833 
.001533 
.000600 
.001400 

Inek, 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

t 

0. 

1 

1 

KlMtift  lltnfft. 

*" 1 

Tenaile  strength.. 

1 

( 

1 

..••••.••...1............ 

1 

General  summary, 

Tenaile  Btrength  per  aqnare  inoh  of  original  aeotion ponnd*..    03,140 

Blaaticlimit  per  square  inch  of  original  seotion do..    47,000 

Elongation  per  inch  after  mptiire inch . .      .  2207 

Elongation  per  inch  under  strain  at  elastic  limit do. .  .  001467 

Reduction  in  diameter  at  point  of  rupture do..        .146 

Reduction  in  area  after  rupture,  peroentof  original  aection 45.0 

Positioii  of  rupture r'.OfhNnneeh 

Character  of  broken  suifaoe gtiw 

Elongation  of  inohseotiona , ".14^  ".88*,  "J.0 
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Marks,  ff^iS 

Lengthy  5''. 

Diameter,  l'M26. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


No.  999. 


Applied  loads. 

Compres- 
sion per 
inon. 

SnocesslTe 
compres- 
sion per 
incn. 

Permanent 
set. 

Snccessive 

permanent 

set 

Remarks. 
i 

Total. 

PerMuaie 
inch. 

Poundf. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
48,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
54,000 
58,000 
58,000 
80,000 
82.000 
84,000 
68.000 
88,000 
70,000 
102,860 

PovndM, 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56.000 
58.000 
80.000 
62,000 
84,000 
86,000 
68,000 
70,000 
102,860 

Inch. 
0. 

.000100 
.000250 
.000375 
.000525 
.000875 
.000825 
.000975 
.001150 
.001200 
.001250 
.001275 
.001300 
.001325 
.001400 
.001450 
.001500 
.001625 
.002325 
.004050 
.004875 
.006625 
.008275 
.009750 
.0J1400 
.013050 
.014675 
.016200 
.018125 
.019875 

Inch. 
0. 

.000100 
.000150 
.000125 
.000150 
.000150 
.000150 
.000150 
.000175 
.000030 
.000050 
.000025 
.000025 
.000025 
.000075 
.000050 
.000050 
.000125 
.000700 
.001726 
.000825 
.001750 
.001650 
.001475 
.001650 
.001650 
.001625 
.001525 
.001025 
.001750 

Jneh. 
.0 

Inch. 
.0 

Initial  load. 

ElasUo  limit. 
Ultimate  strength. 

.000025 

.000025 

1 

Failed  by  triple  flexure. 
Hx.Ex.43 6 
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10-INCH   STEEL   B.  L.  RIFLES. 


Marks,  i??;S 

Diameter,  ".565. 

Sectioual  area,  .251  square  inch. 

Ganged  length,  3". 


No.  4583. 


Applied  loads. 

Slonsation 
per  inch. 

Snooeaslve 

eloDpration 

per  inch. 

Pemianent 

set. 

• 

Sneceaaire 

permanent 

set. 

Bemarka. 

ToUl. 

Per  square 
iuon. 

Founds, 

251 

1,255 

2,510 

5.020 

7,580 

8.785 

10.040 

10,201 

10.642 

10,708 

11,044 

11,285 

11,546 

11,707 

12,048 

12,200 

22,430 

Pownda, 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
80,860 

0. 

.000067 
.000267 
.000633 
.000067 
.001100 
.001300 
.001383 
.001367 
.001400 
.001433 
.001733 
.002067 
.002333 
.005267 
.006667 

0. 
.000067 
.000200 
.000366 
.000334 
.000133 
.000200 
.000033 
.000034 
.0000X3 
.000033 
.000300 
.000334 
,000266 
.002934 
.001300 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 

1 

0, 
0. 

::::::::::::i:::::::::::: 

Elastic  limit. 

• 

1 

1 

1 

Tensile  strengtli. 

1 

Gvneral  umi^mavy. 

Tensile  strength  per  square  inch  of  original  section pounda. .    8 . 

Elastic  limit  per  square  inch  of  original  section do. . .    44.000 

Elongation  per  inch  after  rupture inch..      .2238 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001438 

Seduction  in  diameter  at  point  of  rupture do...       .155 

Keduction  in  area  after  mptore,  per  cent  of  original  section 47.4 

Position  of  rupture "Jfkom  neok 

Character  of  broken  surface silky 

Elongation  of  inch  section ".12,"  aO^  "JO* 


10-lNCH   STEEL   B.  L.  RIFLES. 


Tube  Xo.  8. 


C7 


No.  1000. 


Marks,  'b'|:5 

Lengthy  5^^ 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4^'. 


Applied  loads. 

Compres- 
sion per 
inch. 

Soccessive 
compres- 
sion per 
incn. 

Permanent 
set. 

Snccessive 

1 

1 

TotaL 

Pertqaare 
inon. 

permanent 
set. 

Kemarks. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70,000 
106,400 

Potmdf. 
1,000 
6,000 
10,000 
15,000 
20,000 
26.000 
8U,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61. 000  • 
52,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
106,400 

Inch. 
0. 

.000125 
.000350 
.000376 
.000525 
.000676 
.000875 
.001000 
.001150 
.001175 
.001225 
.001250 
.001276 
.001300 
.001325 
.001375 
.001426 
.001476 
.001650 
.002126 
.003225 
.004950 
.006300 
.007750 
.000000 
.010673 
.012200 
.013500 
.014050 
.016525 

Inch. 
0. 

.000125 
.000150 
.000125 
.000150 
.000150 
.000200 
.000125 
.000150 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000175 
.000475 
.001100 
.001725 
.0013.50 
.001450 
.001250 
.001575 
.001625 
.001300 
.001450 
.001575 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strenfctb. 

1           

1 

1 

.6o6u25       .666615* 

i 

Failed  by  triple  flexure. 


UhtNCH  STEEL  B.  L.  RIFLES. 

TUBB  No.  10. 
No.  1609. 


Il«b^1 


tiMiiimai  are»,  .IW  (iquarc  incli, 
<)«itg«d  length,  3". 


lO-mCH   STEEL   B.  L.  RIFLES. 
No.  4608. 
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Marks,  5J?;5 

Diameter/".563. 

Sectional  area, -.25  sqnare  inclu 

Gauged  length,  3''. 


Applied  loftd*. 

Elonntion 
permch. 

SaooMsiTe 

eloncation 

perlnch. 

Permanent 

set 

Sacceeelre 

permanent 

set 

Bemarka. 

ToUL 

Per  Moare 
inon. 

PSimncb. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,760 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

18.500 

13,750 

22,490 

Pounds. 
1,000 
6.000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61.000 
68,000 
53,000 
64,000 
65,000 
89,960 

Jnek. 
0. 

.000067 
.000233 
.000600 
.000900 
.001100 
.001267 
.001300 
.001333 
.001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.005333 
.006333 
.007167 
.008267 
.000167 

Jnek, 
0. 

.000067 
.000166 
.000367 
.000300 
.000200 
.000167 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000034 
.000033 
.003700 
.001000 
.000834 
.00] 100 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Tnltialload. 

Elaatic  limit 
Tensile  strength. 

0. 
0. 

» 

General  eummary. 

Tenafle  strength  per  sqnare  Inch  of  original  section pounds..    89,960 

Elaatio  lln&it  per  sanare inch  of  origlnafsection do  ..    50,000 

Elongation  per  inon  after  rapture inch . .       .  210 

Elongation  per  inch  under  smin  at  olastio  limit do...  .001638 

Reduction  in  diameter  at  point  of  mptare do...       .128 

Rednction  in  area  aftermptore,  per  cent  of  original  section 89.2 

Pooition  of  mptnie 1 1"  from  neck 

Character  of  hreken  fractore grannlar,  60p«rc«nt;  sUky,  40  per  cent 

Elongation  of  inch  secUons '^ IS,  ^^8,  "82» 
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10-INCH    STEEL   B.  L.  RIFLES. 

Tube  No.  16. 


No.  4680. 
Marks,  }J^»5 
Diameter  '^564. 
Sectional  area  .25  square  inch. 
Ganged,  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SucoeuiTe 

eloneation 

perlncb. 

Permanant 
set. 

Sncceaalre 

permanent 

set. 

Bemarka. 

Total. 

PersqiiAre 
inch. 

Pewnda, 

260 

1.260 

2,600 

6,000 

7,500 

&750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

21.310 

Foundt. 
1.000 
6,000 
10,000 
20.000 
80,000 
85.000 
40,000 
41.000 
42,000 
48,000 
44.000 
46.000 
46.000 
47,000 
^     48,000 
40,000 
60,000 
86,240 

Inch, 
0. 

.000067 
.000300 
.000633 
.000067 
.001100 
.001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.005000 
.006667 
.007333 
.006833 
.000333 

Inch. 

0. 

.000067 
.000233 
.000333 
.000334 
.000133 
.000233 

0. 

.000034 
.000033 
.000033 
.000067 
.003500 
.001667 
.000666 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

0. 
0. 

• 

Elaatio  limit 

^ 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,340 

Elastic  limit  per  square  inch  of  originai  section do . . .    45. 000 

Elongation  per  incn  after  rupture inches..      .2433 

Elongation  per  inch  under  strain  at  elastio  limit do ...  .  001500 

Deduction  in  diameter  at  point  of  rupture do . . .        .174 

Seduction  in  area  after  rupture,  per  cent  of  original  section 52.3 

Position  of  rupture 1".5  from  neck. 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".3t>*,  ".21 
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2^0. 4679. 


Marks,  12 1-5 

Diameter,  ".564. 

Sections^  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

peruieh. 

Snoo«MiTe 

elongation 

perlnoh. 

Permanent 
set. 

Suocessiv^ 
permanent 

set. 

TotaL 

Peraouare 
inoA. 

Pautidt. 

250 

1.2S0 

2,500 

6,000 

7,600 

8.760 

lO.OOO 

10,260 

10,500 

10.760 

11.000 

11,260 

11,600 

11,750 

12.000 

12,260 

12.600 

12,760 

13,000 

18,250 

18,600 

22,710 

Potmda. 
1,000 
6,000 
10.000 
20.000 
80,000 
36.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
00.840 

Jnek. 
0. 

.000100 
.000333 
.000607 
.001000 
.001167 
.001333 
.001367 
.001400 
.001483 
.001467 
.001533 
.001600 
.001667 
.00170a 
.001733 
.004000 
.007300 
.007838 
.008333 
.009888 

IfUh. 

0. 

.oooioa 

.000233 
.000834 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000038 
.000033 
.C02267 
.003300 
.000533 
.000600 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 

• 

Tensile  strengtli. 

0. 
0. 

Qoneral  summary. 

Tensfle  strength  per  square  inch  of  original  section ponnds..    00,840 

Elaatio  limit  per  square  inch  of  original  section do...    48,000 

Kloogation  per  inch  after  mptnxe inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Sedaotion  in  diameter  at  point  of  mptore do...       .144 

Beduedon  in  area  after  rapture,  per  cent  of  original  section 44.6 

Poaition  of  rupture 1".15  from  neck 

Chanwter  of  broken  surface silky 

Klftngation  of  inch  teotioiu ".12,  ".18,  ".3^ 
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Jacket  No.  3. 
No.  4513. 

Diameter,  '\5G5. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'*. 


Applied  loads. 

Xtlonga* 

tionp«r 

Inch. 

SaocoMlre 

eloneaLtion 

per  inch. 

Permanent 
sot. 

SnocenfUve 

peimanent 

set. 

Remarka. 

Total. 

Per  sqaare 
inoh. 

Pounda, 

250 

1.250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

.  10, 750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12.750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

26,310 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
52,000 
68,000 
64,000 
55,000 
66.000 
67,000 
68,000 
50.000 
105,240 

Inch. 
0. 

.000067 
.000267 
.000600 
.000033 
.001067 
.001267 
.001300 
.001338 
.00139/ 
.001400 
.001433 
.001433 
.001500 
.001533 
.001567 
.OOIWM) 
.001633 
.001700 
.001733 
.002000 
.003167 
.003600 
.004600 
.004933 

Tneh. 

0. 
.000067 
.000200 
.000333 
.000333 
.000134 
.0002UO 
.000033 
.000033 
.000034 
.0000:)3 
.000033 

0. 
.000067 
.000033 
.0000:^4 
.000033 
.000033 
.000067 
.000033 
.000267 
.001167 
.000433 

Tneh. 

0. 

o: 

Inch. 
0. 

Initial  load. 

0. 

0. 

1 

1 

m 

. 

1'" 

1 

Elastic  limit. 

1 

Tensile  strength. 

1 

.001000 
.000333 

t 

1        

, 

General  summary. 


Tensile  strength  per  sqnareinch  of  original  section pounds 

Xlastic  limit  per  square  inch  of  original  8i>ction do . 

Zlongation  per  inch  after  mptare inoh 

Elongation  per  inoh  nnder  strain  at  elastic  limit do . 

Seduction  in  diameter  at  point  of  mptore do . 

Reduction  in  area  after  mptare,  per  cent  of  <niginal  section 

Position  of  rupture l".6fhmineck 

Cluraeter  of  broken  surface granular,  radiating  from  a  point  in  the  circumference 

Klongatiimofiiiohaoctkma ".12,  ".22*.  ".14 


105.240 

64,000 

.1000 

.001733 

.066 

2L4 
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No.  975. 

Marks,  l?»^i. 

Length,  b". 

Diameter,  1".103. 

Sectional  area,  .95G  square  inch. 

Granged  length,  4'^ 


Applied  loads. 

Compres- 
sion mr 
iocn. 

Saccessive 
compres- 
sion per 
inch. 

Permsnent 
set. 

Sacoessive 

permanent 

set. 

• 

Bemarks. 

Total. 

Persqiutfe 
incii. 

PovndM, 
956 
4,780 
9,560 
14,340 
19,120 
23.000 
28.660 
33.460 
38,240 
43,020 
43,976 
44.932 
45,888 
46,844 
47.800 
48,756 
40,712 
50.668 
51.624 
52,580 
53.536 
55.448 
57.360 
59.272 
61.184 
63.096 
66.008 
66.920 
1U5.100 

1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,0J0 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
58,000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
100.940 

Jneh, 
0. 

.000100 
.000200 
.000375 
.000525 
.000700 
.000675 
.001000 
.001200 
.001325 
.001375 
.001425 
.001450 
.001475 
.001500 
.001525 
.001575 
.001625 
.005625 
.006175 
.006650 
.007950 
.009350 
.010600 
.012025 
.013450 
.014000 
.016450 

Jnek, 
0. 

.000100 
.000100 
.000175 
.000150 
.000175 
.000175 
.000125 
.0U020U 
.000125 
.00006U 
.000050 
.000025 
.000025 
.030025 
.000025 
.000050 
.000050 
.004000 
.000550 
.000475 
.001300 
.001400 
.001250 
.001425 
.001425 
.001450 
.001550 

Jneh. 
0. 
0. 

Inch. 
0. 

Rlastic  limit 
UlUmsto  strenf^h. 

( 

-.000025 
0. 

— .  000025 
+.  000025 

............ 

0. 



1   * 

, 

1 

::::::::;::i:::::::::;:: 

••••  ••••••'*-•*«••••••• 

Failed  by  trii>le  tiexnro. 
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No.  4512. 

Marks,  S?;i 

Diameter,  '',56i. 

Sectional  area,  .25  square  inclu 

Gauged  length,  3'^ 


Applied  loads. 

Eloneation 
permch. 

Saoceseire 

Permaneut 
aet. 

Soocesaive 

permanent 

aet. 

Remarks. 

Totid. 

Per  M  aare 
isek. 

eloDgation 
per  inch. 

Pownda. 

250 

.     1,250 

2,500 

5.000 

7,500 

8,760 

10,000 

10,600 

10,760 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

25,620 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
66,000 
57,000 
58,000 
50.000 
102,480 

0. 

.000067 
.000267 
.000600 
.000033 
.001067 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001967 
.002533 
.003333 
.004000 
.004667 

JfUh. 

0. 

.000067 
.000200 
.000333 
.000333 
.000134 
.000200 
.000066 
.000034 
.000033 
.000033 

.oooo:i4 

.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.000566 
.000800 
.000667 
.000667 

Ineh. 
0. 
0. 

Ineh. 
0. 

luitial  load. 

• 

Elaatic  limit.. 
Tensile  strength. 

' 

0. 

1 

1 

General  summary. 

Tensile  strength  per  sqnu*e  inch  of  original  section pounds..  102,480 

Elaatic  limit  per  so nare  inch  of  originiu  stiction do . . .    54. 000 

Blongation  per  inoti  after  mplnre inch. .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit , do. . .  .  001800 

Bednction  in  diameter  at  point  of  rapture do...        .  OM 

Bedoetion  in  area  after  rupture,  per  cent  of  original  section 80. 6 

Position  of  rupture ".75finom  neek 

Character  of  broken  snrfaee .* granular  70  percent,  silky  30  per  cent 

Elongation  of  inch  sections "J28%  ".18,  ".11 
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Jacket  No.  4. 

No.  4526. 

Marks,  ^St:^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3*'. 


Applied  loads. 

Elonfffttion 
per  mch. 

Sncoesaire 

Permanent 
set. 

Snocessive 

permanent 

set. 

Bemarks. 

Total 

Per  Mnare 
incn. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11.000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

22,090 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
88,120 

Inch. 
0. 

.000100 
.000300 
.000600 
.000933 
.001100 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.006833 
.000200 
.010000 
.010933 
.012267 

Inch. 
0. 

.000100 
.000200 
.000300 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.007200 
.000367 
.000800 
.000033 
.001334 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  IomL 

••••««•••••• 

0. 

0. 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    88,120 

Elas^o  limit  per  sanare  inch  of  originaTseotion do...    49,000 

Etongaticm  per  incn  after  mptare inch..        .220 

Blongation  per  inch  nnder  strain  at  elastic  limit do...  .001633 

Bed  action  in  diameter  at  point  of  mptare do. . .       .  144 

Redaction  in  area  after  raptaie,  peroentof  original  section 44.6 

Position  of  mptare l".8£romneck 

Charactei  of  broken  sarface silky 

of  inch  sections ".  12, ".  27*. ".  27* 
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No.  070. 


Marks,  S'^/i 

Length,  5''. 

Diameter,  1".109. 

Sectional  area,  .966  square  inch. 

Gauged  length,  4J'. 


Applied  loAda. 

ComprM- 

aion  Iter 

Incn. 

SaooMsive 

oomprea- 

siuD  per 

inch. 

Pennanent 
aet. 

Sacoeasive 

1 
Remarka. 

Total. 

Por  Bouare 
iucn. 

permanent 
aet. 

Pounds. 
966 
4,830 
9,660 
14.490 
19,320 
24,150 
28,980 
33,810 
38,640 
43,470 
44,436 
45,402 
46,368 
47,334 
48.300 
60,232 
52.164 
54,096 
66,028 
57,960 
59.892 
61,824 
63.756 
65,688 
67, 620 
94,200 

Pound». 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
5(i,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
7<  1.000 
97,520 

Inch. 
0. 
.000100 
.000225 
.000375 
.000500 
.000676 
.000800 
.001000 
.001150 
.001400 
.001450 
.001500 
.001550 
.006550 
.007100 
.008:^75 
.009700 
.011275 
.012825 
.014350 
.016050 
.017625 
.019250 
.021500 
.023675 

Inch. 
0. 

.000100 
.000125 
.000150 
.000125 
.000175 
.000125' 
.000200 
.000150 
.000250 

.oooa'w 

.000050 
.000050 
.005000 
.000550 
.001275 
.001325 
.001575 
.001550 
.001525 
.001700 
.001576 
.001625 
.002250 
.002176 

Inch. 
0. 
0. 

Inch, 
0. 

TniUalload. 

0. 
0. 

Elaatic  limit. 

. 

Ultimate  atrength. 

Failed  by  triple  flexure. 
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No.  4525. 


Marks,  JS?;i 

Diameter,  ''.564. 

Sectional  area,  .25  square  incti. 

Ganged  length,  3''. 


Applied  loads. 

ESongfttlon 
per  inch. 

SaocessiTe 

eloDgation 

per  inch. 

Permanent 
set. 

Sncceaaive 

perinMueut 

set. 

Remarks. 

ToUL 

Persqiuure 
inoli. 

PoUffMff. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10.750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

18,500 

13,750 

14,000 

24,260 

Potindt. 
1,000 
5,000 
10,000 
20,000  . 
30,000 
36,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
52,000 
53.000 
64,000 
56,000 
66,000 
97,040 

Inek. 

a 

.000100 
.000267 
.000633 
.000067 
.001138 
.001300 
.001367 
.001400 
.001433 
.001407 
.001533 
.001567 
.001600 
.001667 
.001700 
.001767 
.002467 
.003000 
,004000 
,004633 
.006000 

JfieA. 
0. 

.000100 
.000167 
.000366 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.000033 
.000067 
.000700 
.000533 
001000 
.000633 
.001367 

Inek. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 

.000033 

• 

.000033 

0. 

1 

■ 

General  sufmmary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    07,040 

Bastie  limit  per  so  uare  inch  of  originu  section do. . .    51, 000 

Eloni^ion  per  inco  after  mptore i inch..      .1900 

Klongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Redaction  in  diameter  at  point  of  rupture do . . .       .  124 

Reduction  in  area  after  mptore,  per  cent  of  original  section 38. 2 

Position  of  mpinre "1. 21  from  neck 

Chnmcter  of  broken  surface nilky 

Elongation  of  inoh  sections ".  12, ".  24%  ".  21* 
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Tube  No.  10, 


No.  4609. 


10  R,«  T 


Marks,  bt.m 

Diameter,  ^'.663. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

El<nintion 
per  inch. 

SncceAsire 

elongatioii 

per  inch. 

Permanent 
set. 

SuoceasiTe 

Remarks. 

Toua. 

PeraaaAre 
incn. 

permanent 
set. 

Poundi. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

U,500 

11,750 

12,000 

12,250 

12.500 

12,750 

18,000 

18,250 

22,960 

Powndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
91,920 

Inch. 
0. 

.000100 
.000333 
.000633 
.001000 
.001133 
.001400 
.001483 
.001500 
.001538 
.001567 
.001633 
.001667 
.001700 
.001767 
.003667 
.004667 
.005067 
.006233 
.007200 

Inch. 
0. 

.000100 
.000233 
.000300 
.000367 
.000133 
.000267 
.000033 
.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.001900 
.001000 
.000400 
.001167 
.000967 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit. 
Tensile  stren^. 

.000033 
.000067 

.000083 
.000034 

1 

■ 

■ 

General  Bummary, 

Tensile  strength  per  square  inch  of  original  section pounds. .    91,930 

Blaatie  limit  per  sqoare  inch  of  original  section do. . .    48, 000 

Elongation  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Beduction  in  diameter  at  point  of  rupture do. . .       .  133 

Bednction  in  area  after  mptuie^  peroentof  original  section 41.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfMe silky,  semUted 

Elongation  of  inch  sections ".18,  ".36*,  "U 
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Marks,  ^jS?;^ 

Diameter, ''^563. 

Sectional  area,- .25  sqnare  inclu 

Gauged  length,  3'\ 


Applied  loftd». 

Eloneation 
per  Inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Saooessire 

permanent 

set 

Bemarka. 

ToUL 

Per  saaare 
inon. 

PotmcU. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

U.000 

11,250 

11.600 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,760 

22,480 

Pounds, 
1,000 
6.000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
89,960 

Jnek. 
0. 

.000067 
.000233 
.000600 
.000900 
.001100 
.001267 
.001300 
.001333 
.001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.005333 
.006333 
.007167 
.008267 
.000167 

Inch. 
0. 

.000067 
.000166 
.000367 
.000300 
.000200 
.000167 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000034 
.000033 
.003700 
.001000 
.000834 
.001100 
.000900 

Inch, 
0. 
0. 

• 

Inch. 
0. 

Tnltialload. 

Blaatio  limit 
Tensile  strength. 

0. 
0. 

, 

* 

General  eummary, 

Tensne  strength  per  square  inch  of  original  section pounds..    89,900 

Elastic  limit  per  sanare  inch  of  origtnaTsection do  ..    60,000 

Elongation  per  inon  after  mptare inoh..        .210 

Elongation  per  inch  ander  s&ain  at  ulastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  mptare do...       .128 

Reduction  in  M«a  after  rupture,  per  cent  of  original  section 89.2 

Position  of  ruptuie '. l^ftomneok 

Character  of  hreken  ftaoture granular,  00  per  cent;  silky,  40  per  osnt 

Elongation  of  inoh  sections l.„T7., 'MS,'a8,"82* 
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10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  15. 

No.  4617. 

Marks,  ^i^;S 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  incli. 

Gauged  length,  3'^ 


Applied  loads. 

Elonffiition 
per  inch. 

Successive 

elonpitioii 

per  inch. 

• 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

ToUL 

PerMDare 
iiwh. 

POttfWff. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,260 

10,600 

10,750 

11,000 

11,260 

11.600 

U,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

24,140 

PaundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
62,000 
63,000 
06,560 

Jneh. 
0. 

.000167 
.OOOiOO 
.000700 
.001067 
.001233 
.001400 
.001433 
.061467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.001833 
.002167 
.003267 
.004133 
.005067 

IfUSh. 

0. 
.000167 
.000233 

.ooo:)oo 

.000367 
.000166 
.000167 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000066 
.000100 
.000334 
.001100 
.000866 
.000034 

Inch. 
0. 
0. 

JfieA. 
0. 

Initial  loa^ 

.0J0033 
.00U033 

.000033 
0. 

Elastic  limit 

Tennilo  strcnglh. 

General  summary, 

Tenalle  Btrength  per  aquare  inch  of  orifrinal  Hoction pounds..    06,500 

Klsstlo  limit  per  square  inch  of  original  aection ^ do...    48,000 

Xloagation  per  inch  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Baduction  in  diameter  at  point  of  rupture do...       .114 

Sadnction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Poaition  of  rupture ai  middle  of  stem 

Character  of  broken  aurface silky,  serrated 

Elongation  of  inch  aeciions ".18,  ".31*,  "J;S 


10-IKCH   STEEL  B.  L.  BIFLES. 
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No.  4016. 

Marks,  '^^»2 

Diameter,  '^5G4. 

Sectioual  area,  .25  square  inch, 

Gauged  length,  3''. 


Applied  loads. 

Rlonjfiition 
ptfinch. 

SaocoMire 

Permanent 
set. 

SiiocesaiTe 

permanent 

set 

Kemarka. 

Total. 

Per  Ml  uare 
ineli. 

eloneatioii 
perincb. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,?S0 

11,500 

U.750 

12,000 

12,250 

12,500 

12,750 

28,  UO 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,bOJ 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
92,440 

0. 

.000133 
.000333 
.000667 
.000967 
.001200 
.001397 
.001433 
.001500 
.001533 
.001567 
.001600 
.001667 
.001900 
.002300 
.003167 
.001500 
.005667 

Inch. 
0. 

.000133 
.000200 
.000334 
.000300 
.000233 
.000167 

Inch. 
0. 
0. 

0. 

Initial  load; 

0. 
0. 

.000.66 
. 000067 
.000033 
.000034 
.000033 
.000067 
.00023:i 
.000400 
.000867 
.  001.^33 
.001167 

1 

*  *•'       1 

............ 

........... 

Elastic  limit. 

1                    , 

, 

..J 

Tensile  strength. 

1 

General  summary. 

Tenalle  stren^h  per  sqnsre  inch  of  orieinal  section ponnds..    02,440 

Elastic  Limit  per  square  inofa  of  original  section do...    46,000 

Elongation  per  inch  after  raptare inch..      .1333 

Elongatloii  per  inch  nnder  strain  at  elastic  limit do ...  .  001667 

Redoetion  ia  diameter  at  point  of  rupture do . . .       .  044 

Redaction  in  area  after  mptare,  per  cent  of  original  section 15.0 

PoaitioB  of  niptnrs ".7  from  neck 

Character  of  woken  sorfaoe granular,  flaky  spot  at  oironmference 

Ekmgation  of  iMk  sections ".10.  ".12,  ".M* 
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10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  16. 


:So.  4680. 

Marks,  1??«5 

Diameter  '^564. 

Sectional  area  .25  square  inch. 

Ganged,  length,  3". 


Applied  loads. 

EloDgation 
per  inch. 

Sncoessire 

eloDf^tion 

per  mcb. 

Permanant 
set. 

Saccessire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pewnda. 

260 

1,250 

2,600 

6,000 

7,500 

&750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

U,500 

11,750 

12,000 

12,260 

12,500 

21,310 

Faund§. 
1,000 
6,000 
10,000 
20.000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
N     48,000 
49,000 
60.000 
86,240 

Jneh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001100 
.001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.005000 
.006667 
.007333 
.006833 
.009333 

Inch. 

0. 

.000067 
.000233 
.000333 
.000334 
.000133 
.000233 

0. 
.000034 
.000033 
.000033 
.000067 
.003500 
.001667 
.000666 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

Elastio  Umit. 
Tensile  strength. 

0. 
0. 

■ 

^ 

Oeneral  summary. 

Tensile  strength  per  eqnare inch  of  original  section ponnds..    85,340 

Elastic  limit  per  sonare  inch  of  original  section do. . .    46, 000 

Blongation  per  incn  after  mptore inches . .      .  2433 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  001500 

Bednction  in  diameter  at  point  of  raptuze do . . .       .174 

liednction  in  area  after  mptore,  per  cent  of  original  section 52. 2 

Position  of  raptnre l".5frain  neck. 

Character  of  broken  snrfaoe silky 

Elongation  of  inch  sections ".13,  ".89*,  ".21 


10-INCH   ST££L   B.  L.  BIFLES. 
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2^0. 4679. 


Marks,  U|»5 

Diameter,  ''.564. 

Sections^  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Slonctttfon 
poruieh. 

SncoesslTe 

elongation 

permoh. 

Pennanent 
set. 

Sacceasive 

permanent 

set. 

Remarka. 

ToteL 

Peraqnare 
inon. 

JPotmdt. 

250 

1,250 

2,500 

6.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

18,500 

22,710 

Pounds. 
1,000 
5,000 
10.000 
20.000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
48,000 
60,000 
61,000 
52.000 
68,000 
64,000 
90,840 

0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001883 
.001367 
.001400 
.001483 
.001467 
.001533 
.001600 
.001667 
.001700 
.001733 
.004000 
.007300 
.007838 
.006333 
.000383 

Jneh. 
0. 

.oooioa 

.000233 
.000334 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000033 
.C02267 
.003300 
.000533 
.000600 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit 

* 

Tensile  strengtli. 

0. 
0. 

General  eummarg. 

Tensile  strengtli  per  sqaare  inch  of  original  section pounds..    00,840 

Blastic  limit  per  saoare  incliof  original  section do...    48,000 

Klongation  per  inch  after  mptore inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Bedootian  m  diameter  at  point  of  mptore do...       .144 

Seduction  in  area  after  rupture, per  cent  of  ori|^al  section 44.6 

Position  of  rupture 1".15  ftom  neck 

Cbaneter  of  broken  surface silky 

Xlongation  of  inch  aeotiODS ".12,  ".18,  ".32* 
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10-INCH    STEEL   B.  L.  RIFLES. 


Jacket  No.  3. 
No.  4513. 


Diameter,  '^5C5. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S'\ 


Applied  loada. 

* 

Elongft- 

tion  per 

inch. 

SnccoMive 

elongi^tion 

perlnch. 

Permanent 

BOt. 

Snccesfdvo 

permanent 

set. 

Kemarka. 

Total. 

Per  aqnare 
incn. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

,  10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

28,310 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
66,000 
67,000 
58,000 
66,000 
105,240 

Jneft. 
0. 
.000067 
.000267 
.000600 
.000933 
.001067 
.001267 
.001300 
.001338 
.001367 
.001400 
.001433 
.001488 
.001500 
.001538 
.001567 
.001*100 
.001633 
.001700 
.001733 
.002000 
.003167 
.003600 
.004600 
.004833 

Tnek. 

0. 

.000067 
.000200 
.000333 
.000333 
.000134 
.000200 
.000033 
.000033 
.000034 
.000033 
.000033 

0. 

Inch, 

0. 

o: 

Inch. 
0. 

Initial  load. 

0. 

0. 

. 

.000067 
.000033 

• 

.000034 
.000033 
.000033 
.000067 

.000093 

Elastic  limit. 

.000267 
.001167 
.000438 
.001000 
.000333 

1 

*  '    1 

' 



Tensile  strength. 

i 1 

General  summary. 


Tenaile  strength  per  sqnareinch  of  oris^Tial  section ponnda. 

Xlastic  limit  per  sqnare  inch  of  original  section do. . 

Elongation  per  ineb  after  mptnre , inch . 

Elongation  per  inch  nnder  strain  at  elastic  limit I do. . 

Redaction  in  diameter  at  point  of  mptore do . . 

Bednction  in  area  after  mptnre,  per  cent  of  original  section 

Poidtion  of  rupture 1''.  6  fhmi  neck 

Character  of  broken  surface granular,  radiating  from  a  point  in  the  oircnmference 

Elongation  of  inohaaotiODfl ".12,  ".22*,  ".14 


105.240 

54,000 

.1600 

.001733 

.066 

21.4 


10-INCH   STEEL   B.  L.  EIFLEB. 
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No.  975. 

Marks,  If^i. 

Diameter,  l'M03. 

Sectional  area,  .95G  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounds, 
950 

4,780 

9.500 

14.340 

19,  itao 

23,900 
28,680 
33.400 
38,240 
43,020 
43,970 
44.932 
45,888 
46,844 
47.800 
48,756 
49, 712 
50,668 
51,624 
52,580 
53.596 
55,448 
57.360 
69,272 
61.184 
63,006 
65.008 
66,920 
105,100 


Per  aqnare 


aqni 

BCll. 


inc 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35.000 
40,000 
46,000 
46,000 
47,000 
48,000 
40.000 
60,0J0 
51,U00 
52,000 
S3,QP0 
54,000 
55,000 
66,000 
66,000 
60,000 
62,000 
64,000 
66,006 
68,000 
70,000 
109,940 


Compres- 

fliou  per 

inch. 


Inch, 
0. 

.000100 
.000200 
.000375 
.090525 
.000700 
.000875 
.001000 
.001200 
.001325 
.001375 
.001425 
.001450 
.001475 
.001500 
.001525 
.001575 
.001625 
.005625 
.006175 
.006650 
.007950 
.009350 
.010600 
.012025 
.Oi:V450 
.014900 
.016450 


SncceMive 

eompree- 

sionper 

inch. 


Inch, 
0. 

.000100 
.000100 
.000175 
.000150 
.000175 
.000175 
.000125 
.000200 
.000125 
.0U003U 
.000050 
.000025 
.000025 
.030025 
.000025 
.000050 
.000050 
.004000 
.000550 
.000475 
.001300 
.001400 
.001250 
.001425 
.001425 
.001450 
.001550 


Permanent 
set. 


Inch. 


0. 
0. 


Sacoessive 

permanent 

set. 


Inch. 


0. 


1 

•  ••..•••••••^.••••.  ...... 

■   ..•.•««wV«* 

-.000025 
0. 

—.000025 
+.000025 

6. 

............ 

1 

, 

............ 



1 

, 

Bemarks. 


Rlastic  limit 


Ultimate  strength. 


_l 


Failed  by  triple  flexuro. 
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10-INCH   STEEL   B.  L.  RIFLES. 


Ko.  4512. 

Marks,  S^i 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*', 


Applied  loftda. 

Elongation 
permch. 

SncoesalTe 

Permanent 
•et. 

Snoceaaive 

permanent 

aet. 

ReniArka. 

TotaL 

Per  square 
inon. 

elongation 
per  inch. 

FoundM. 

250 

.     1,250 

2,500 

5,000 

7.500 

8.750 

10.000 

10,500 

10.760 

11,000 

11,250 

11.500 

11,760 

12.000 

12,250 

12,600 

12,750 

13.000 

13.250 

13,500 

13.750 

14,000 

14.250 

14.500 

14.750 

25.620 

PoundM. 

1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
67,000 
68,000 
60,000 
102.480 

Inch, 

0. 
.000067 
.000267 
.000600 
.000033 
.001067 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001067 
.002533 
.003333 
.004000 
.004667 

In^. 
0. 

.000067 
.000200 
.000333 
.000333 
.000134 
.000200 
.000066 
.000034 
.00003:1 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.000566 
.000600 
.000667 
.000667 

InOi. 

0. 
0. 

Inch. 
0. 

luitial  load. 

• 

Ekatio  limit, 
Tenaile  atrengtb. 

' 

0. 

General  summary. 

Tenaile  atreni^th  per  aqnareinoh  of  original  section I>onnda..  102,480 

Elaatic  limit  per  so  nare  inch  of  originaTsocUon do . . .    54, 000 

Klonf^ation  per  incn  after  rupture inch . .      .  190O 

Elongation  per  inch  under  atrain  at  elaatic  limit do ...  .  001800 

Beduction  in  diameter  at  point  of  rupture do...        .  094 

Ilednctlon  in  area  after  rupture,  per  cent  of  original  aection 30. 6 

Poaition  of  rupture ".75firomneck 

Character  of  broken  aurflioe .* granular  70  per  cent,  ailky  30  per  cent 

Elongation  of  inch  aectiona ".28*,  ".IB,  ".U 


10-INCH   STEEL   B.  L.  RIFLES. 

Jacket  l^o.  4. 
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No.  4526. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

EXoogatlon 
per  inch. 

SncoeMive 

Permanent 
aet. 

SnooesaiTe 

permanent 

aet. 

Semarka. 

ToteL 

Per  Maare 
inon. 

elongation 
per  inch. 

Poundt. 

250 

1.250 

2,500 

5.000 

7.500 

8.750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12.750 

13.000 

13.250 

13,500 

22,030 

PoundM, 
1.000 
5,000 
10,000 
20,000 
30.000 
85,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52.000 
53,000 
54,000 
88,120 

Inch, 
0. 

.000100 
.000300 
.000600 
.000033 
.001100 
.001267 
.001333 
.001367 
.001400 
.001438 
.001467 
.001533 
.001600 
.001633 
.008833 
.000200 
.010000 
.010033 
.012267 

Inch. 
0. 

.000100 
.000200 
.000300 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.007200 
.000367 
.000800 
.000033 
.001334 

Tneh, 
0. 
0. 

Tneh. 
0. 

IniUal  load. 

0. 

0. 

Elaatic  limit 

Tensile  strength. 

............ 

General  summary. 

Teaefle  strength  per  sqnare  inch  of  original  aection pounds..    88,120 

Elastic  limit  per  sauaire  inoh  of  originafseotion do...    49,000 

Elongation  per  inon  after  mptare inch..        .220 

Elongation  per  inch  under  stx»in  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  i>oint  of  rupture do...       .144 

Reduction  in  area  after  mptoxe,  per  cent  of  origina  1  section 44. 6 

Poeitlonof  rupture 1".  3  from  neck 

CHiaractei  of  hroken  surface silky 

of  iachsMUons ".  12, ".  27*, ".  2T* 
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10-INCH   STEEL  B.  L.  RIFLES. 


Jacket  No.  5. 


No.  998. 


Marks,  g^H.5 

Lengthy  5'^ 
Diameter'  l'M27. 
Sectional  area,  1  square  inch. 
Gauged  length,  4''. 


Applied  loads. 

Comprea- 

sion  per 

inch. 

SucceasiTe 

ooinpFes- 

sionper 

inch. 

Permjuient 
set. 

SnooeMive 

permanent 

aet. 

Bemarks. 

TotiO. 

PerMCUKre 
inch. 

Pottndff. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

101,460 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
101,460 

0. 

.600100 
.000225' 
.000360 
.000500 
.000625 
.000775 
.000060 
.001150 
.001250 
.001325 
.001875 
.001960 
.003575 
.004200 
.006050 
.007875 
.008875 
.010300 
.012025 
.013375 
.015150 
.016450 
.018350 
.010675 
.021850 
.024000 

Inch, 

0. 
.000100 
.000125 
.000125 
.000150 
.000125 
.000150 
.00017t» 
.000200 
.000100 
.000075 
.000050 
.000575 
.001625 
.000625 
.001850 
.001325 
.001500 
.001425 
.001725 
.001350 
.001775 
.001300 
.001900 
.001525 
.001975 
.002150 

Tneh. 
0. 

Inch. 
0. 

Initial  load. 

. 

Elastic  ilmit. 
Ultimate  strengib. 

.000075 

.000075 

.002175 

.002100 

Failed  by  triple  flexure. 


10-D^CH  STEEL  B.  L.  RIFLES. 

Jacket  Ko.  6. 
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/ 


Ko.  4693. 
Marks,  w  R^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneatlon 
permoh. 

Saoceasive 

elongation 

Xwrlnch. 

Permanent 
set. 

Suooeaaive 

permanent 

set. 

Bemarks. 

Total. 

Fersqaare 
inch. 

Poundt. 

250 

1,260 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

U,000 

U,2S0 

11,500 

U,750 

12,000 

12,250 

12,500 

12,750 

13,000 

22,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
4&,0U0 
50,000 
61,000 
52,000 
9L,020 

Inch, 
0. 

.000067 
.000267 
.000600 
.000067 
.001133 
.001333 
.001400 
.001433 
.001467 
.001500 
.001507 
.001633 
.002667 
.005733 
.006500 
.007067 
.008167 

Inch, 
0. 

.000067 
.000200 
.000333 
.000367 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.001034 
.003066 
.000767 
.000567 
.OOUOO 

Inch. 
0. 
0. 

Inch. 
0. 

Inltlalload. 

Elastic  limit. 
TenBOe  strength. 

0. 

0. 

• 

Oenwal  summary. 

Tennile  streogtli  per  square  inch  of  original  section pounds..    91,920 

Elastic  limit  per  sqnare  inch  of  originu  section do. . .    47, 000 

Elongation  -per  inch  After  m p t ore inch..       .  230 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001638 

Bednction  in  diameter  at  point  of  ruptare do . . .       .134 

Eeduetioniiiareaaftermpture,  per  cent  of  original  section 41.9 

Position  of  rapture .- 1".  66  from  neck 

ChanMster  of  broken  surflMse sll^i  serrated 

Ooogaition  of  inch  sections "09, ''.87*,  "44 

H.Ez.43 6 


82 


lO-INOH  STEEL  B.  L.  BIFLES. 


Ko.  4692. 

Marks,  JJlji 

Diameter,  ''.564. 

Sectional  area,  J25  square  inch. 

Ganged  length,  3". 


Applied  loadi. 

EloDgatioxi 
permoh. 

SaoceMiTe 

elongation 

permoh. 

Pennanent 
aet. 

SnooeaalTe 

permanent 

•et. 

Bemarka. 

Total. 

Per  M  nan 
incn. 

Potoidi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

23.020 

Pounda. 
1,000 
5,000 
10,000 
90,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
02,080 

Inch, 
0. 

.000007 
.000207 
.000607 
.000900 
.001007 
.001300 
.001307 
.001400 
.001438 
.001407 
.001538 
.001000 
.001807 
.002000 
.004733 
.005400 
.000007 

Inch. 
0. 

.000007 
.000200 
.000300 
.000333 
.000107 
.000233 
.000007 
.000033 
.000033 
.000034 
.000060 
.000007 
.000207 
.000733 
.002133 
.UOO007 
.001207 

Inch. 
0. 
0. 

InOL 
0. 

Initial  load. 

Elastic  limit 
Tenaile  atrength. 

0. 

0. 

Oenerdl  summ^iry, 

Tenaile  strength  per  aqaare  inch  of  original  section ponnda..    92,000 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  ruptnre inch..        .200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Seduction  in  diameter  at  {lointof  rupture .^ do...        .164 

Beduction  in  area  after  rupture,  per  oeutof  original  section  ...'. 47.S 

Position  of  rupture I'MO  Ihm  aeek 

Character  of  broken  surface ad^ 

Xloogation  of  inch  aeotiont... ,, "aS^"J0b'^V* 


10-IMCH  STEEL  B.  L.  RIFLES. 
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Jacket  'So.  9. 

So.  4602. 
Marks,  i»$3J 

Diameter,  '^564. 

Sectional  atea,  25  square  inch. 

Gauged  lengthy  3''. 


Applied  IomU. 

Elongfttioo 
per  Inch. 

SucoeseWe 

PennMient 
set. 

SaoeeeelTe 

permanent 

«et 

Bemarka. 

Total. 

PerMiure 
inco. 

donntion 
perineh. 

Poundc 
250 

1.250 

2.500 

5,000 

7.500 

8,750 

10,000 

10.500 

10,750 

11.000 

11,250 

11.500 

11,750 

12.000 

12.250 

12.500 

22,000 

Poundt. 
1.000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
90,760 

Inch. 
0. 

.000133 
.000300 
.000667 
.0U1033 
.001233 
.001367 
.001467 
.001583 
.001600 
.001633 
.001867 
.003167 
.004667 
.005500 
.006667 

Inch. 
0. 

.000133 
.0U0I67 
.000367 
.000366 
.000200 
.000134 
.000100 
.000066 
.000067 
.000033 
.000234 
.001300 
.001500 
.000633 
.001167 

Inch. 
0. 
0. 

Inch, 
0. 

InitiAlload. 

ElaaUo  limit. 
T^naHe  strength. 

.000067 

.000067 

.000067 

0. 

General  eummary. 

Tensile  atrengtb.  per  aqnare  inch  of  original  section pounds..    00,760 

Elastic  limit,  per  square  inch  of  originainection do . . .    45, 000 

Elongat  ion  per  inch  after  ni  p  tii  re inch..        .  220 

Bongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do. . .       .  124 

Sednetion  In  area  after  rupture,  per  cent  of  original  section <''• ' 

Foeitlon  of  mptUTC 1"  ftwn  neelc 

Charaeteraf  broken  aarfiwe silky  60  per  cent,  granular  60  per  eent 

Elongation  of  laohMctloiu «".  16.  ".19, ".  31* 
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lO-INCH   STEEL  B.  L.  BIFLE8. 
1^0.4603. 


Harks,  Sfp^ 

Diameter,  ''.564. 

Sectional  area,  .26  square  inch. 

Oauged  length,  3''. 


Applied  loiida. 

IQoDntion 
I>ermoh. 

SnooeMlTe 

ekmgatioii 

pwlnoh. 

P0nDMI€Ilt 
Mt. 

Sao4Mwi«iTe 
permaiMiit 

Mt. 

Totia. 

Feracuare 
ineh. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10.600 

10,760 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,600 

12.750 

23,790 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
48,000 
50,000 
61,000 
96,160 

Xnek. 

0. 

.000100 
.000287 
.000000 
.000933 
.001:00 
.001287 
.001333 
.001307 
.001400 
.001407 
.001633 
.001700 
.002007 
.002500 
.003100 
.003907 

/ndk. 
0. 

.000100 
.000187 
.000333 
.000333 
.000187 
.000187 
.000008 
.000034 
.000083 
.000067 
.000008 
.000187 
«000887 
.000433 
.000000 
.000887 

0. 

a 

Jnek. 
0. 

Initial  kMd. 

Elastic  limit. 
Tenalle  strongth. 

0. 

0. 

General  eummarjf, 

ToDftile  strODgtli  per  tqnare  inoh  of  orisloal  section pounds..    06,180 

Elastic  limit  per  square  incltof  original]  section do 46,000 

Elongation  per  inch  after  rapture inch . .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001533 

Reduction  in  diameter  at  point  of  rupture do. ..       .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  seciion 39.2 

Position  of  rupture r'.6ftomneck 

Character  of  brolien  surface silky,  serrated 

Elongation  of  inch  seotiona ".U,  ".88*. "  JS 


lO-mCH  STEEL  B.  L.  RIFLES. 


85 


Jacket  No.  12. 

Ko.  4616. 

Marks,  §?;tf 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


Appltod  loads. 

Blonntloii 
peruoli. 

SnfioessWe 

elongation 

perinch. 

Permanent 

•et. 

Snoceaalve 

permanent 

set. 

Bemarka. 

ToftaL 

Feriqiuure 

Poundt. 

260 

1,250 

2,800 

5,000 

7,600 

8,750 

10,000 

10,600 

10,750 

11,000 

11,260 

U.600 

11.750 

12,000 

12,250 

12,600 

12,760 

13,000 

13,250 

18,500 

18,750 

14,000 

23,880 

Foundt, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
64,000 
J^OOO 
66,000 
86,080 

IndL 
0. 

.000133 
.000333 
.000700 
.001033 
.001233 
.001367 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001833 
.002500 
.005433 
.006167 
.006833 
.008167 

Inch. 
0. 

.000133 
.000300 
.000367 
.000333 
.000200 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.000083 
.000034 
.000066 
.000667 
.002933 
.000734 
.000666 
.001834 

Ineh, 
0. 
0. 

Jneh, 
0. 

Initial  load. 

Elaatlo  limit. 
Tenaile  Btrength. 

0. 

.000033 

.000038 

Getieral  summary, 

Tenslltf  strength  per  aqnare  inch  of  oriflcinal  aeotion pounds. .    85,025 

Elaatio Umit  per  sauare  inch  of  original  section do..    51,000 

Elongation  per  inon  after  rnptnre inch..      .2088 

Skmgstion  per  inch  nnder  strain  at  elastic  limit do..  .001838 

Bednction  in  diameter  at  pointof  rupture do..       .124 

Bednotlonin  area  after  rupture,  per  cent  of  original  section 88.2 

Position  of  rupture at  middle  of  stem 

ChanMster  of  broken  surfiMie sUky 

•fiBohaoottOIIO. 'U4,".82,*".l6 
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10-INCH  STEEL  B.  L.  HIFLB& 


No.  4614. 

Marks,  i2?«ji 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged,  length  S*\ 


Applied  loads. 

EloDffation 
per  inch. 

Soooessire 

Permanent 
set. 

SncoesaiTe 

permanent 

set. 

Bemarks. 

ToUL 

Per  square 
inch. 

elongation 
per  inch. 

PoundM. 

250 

1.250 

2,500 

6,000 

7.500 

8.750 

10,000 

10,500 

10.750 

11.000 

11.250 

11.600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.600 

13.750 

14.000 

23,740 

Pimndg. 
1,000 
5.000 
10.000 
».000 
80.000 
35,000 
40.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
94,960 

Inch. 
0. 

.000133 
.000300 
.000033 
.000933 
.001067 
.001267 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.002467 
.003833 
.004933 
.005933 
.006833 

Inch, 
0. 

.000133 
.000167 
.000333 
.000300 
.000134 
.000200 
.000100 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.00(1033 
.OOOOM 
.000066 
.000734 
.001366 
.001100 
.001000 
.000900 

Inek, 

0. 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

0. 

0. 



Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    M,MO 

Elastic  limit  per  so uare  inch  of  originiu  section do. . .    61, 000 

Elongftt ion  per  inch  after  ruptnre inch . .      .  2083 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Bednotion  in  diameter  at  point  of  rupture do ...       .  144 

Kednction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ; 1.  "21fh>m  neck 

Character  of  broken  surface silkv 

SkmgaUonofinchseoUona M6,".aS*,".2P 


lO-mCH  STEEL  B.  L.  BIFLE8. 
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JAOKET  No.  13. 

No.  4674. 

Marks,  '^l^\l 

Diameter,  ".664. 

SectioiuU  area,  .25  square  inch. 

Ganged  leogtb,  3". 


Applied  loads. 

Elongatioii 
per  inch. 

Sncccsaivc 

elon  Ration 

per  inch. 

Permanent 
set. 

Baocessive 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounda. 

250 

J, 250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

12,250 

22,540 

Poundt. 
1,000 
6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
53,000 
00,160 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.001200 
.001367 
.001400 
.0S1433 
.001500 
.001567 
.001633 
.001067 
.001733 
.003033 
.005167 
.006333 
.007333 
.008000 

Inch. 
0. 
000067 
.000233 

.(m:m 

.000367 
.0002(M) 
.000167 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.d00066 
.  001 JOO 
.002134 
.001166 
.001000 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

KlasUc  limit 
Tensile  strength. 

0. 

0. 

General  9ummary. 

Tensile  strength  per  square  inch  of  original  section jMunds..    00,160 

IQaatic  limit  per  so  oare  inch  of  original  section do . .    48, 000 

Elongation  per  incn  after  ruptare inch . .      .  2038 

Blongatlon  per  inch  under  strain  at  elastic  limit do. .  .  001733 

Redne^on  in  diameter  at  point  of  m  p tnre do . .       .  154 

Bednetion  In  area  after  raptoxtt,  pei  cent  of  original  section 47.2 

Position  of  rupture 1''.  3  from  neok 

Character  of  oroken  surface silky 

Elongation  of  Inch  ssotions ".18,  ".82*, 'Ml 
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lO-tNCH  ST£EL  B.  L.  RIFLfiS. 


ITo.  4673. 


Marks,  J25«i 

Diameter,  '^563. 

SectioBal  area,  ..25  square  inch. 

Gkiaged  length,  3''. 


Applied  loAdB. 

BlonntioD 
perlnoh. 

Saooeaaire 

elonntioB 

ptfinoh. 

Permftneat 
set. 

Sncoeasive 

Bemarln. 

ToUl. 

Persoiiwe 
iDcn. 

permuieiit 
set. 

Pounds. 

250 

1,250 

2,600 

5,800 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,760 

18,000 

22,820 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
80,480 

Inek. 
0. 

.000067 
.000333 
.000687 
.001000 
.001233 
.001887 
.001400 
.001487 
.001600 
.001587 
.001800 
.001833 
.002187 
.003687 
.005333 
.008000 
.000687 

0. 

.000087 
.000288 
.000334 
.000333 
.000233 
.000184 
.000033 
.000067 
.000033 
.000067 
.000033 
.000033 
.000534 
.001500 
.801668 
.000687 
.000687 

0. 
0. 

0. 

Tnitialloftd. 

EUAticlimit. 
Tensile  strangtli. 

• 

0. 

0. 

, 

Oenerdl  summary, 

Tensfle  strength  per  sqiuure  inch  of  oriffinal  section pounds..    00,480 

Xlssticllmit  per  sonsre inch  of  originalsection do...    47,008 

Elongation  per  incn  after  mpiare inch..      .2383 

Slongation  per  inch  nnder  strain  at  elastic  limit do...  .001833 

Reduction  in  diameter  at  point  of  mptore do...       .124 

Redaction  in  area  after  roptore,  per  cent  of  original  section 88.2 

Position  of  mptore 1".56  fhnn  neek. 

Character  of  broken  surface silky,  trace  of  granulation. 

Elongation  of  inch  sections ".17,  ".88*, '  J4 
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lO-nrCE  STEEL  B.  L.  BIFLE8. 


SPECIFIC  OBAVITTAND  HARDNESS  OF  TUBES,  JACKETS,  AND  BOOPS. 

No  tension  tests  of  these  specimens. 


Unmlwr 
of  zJfle. 


4 
6 

• 
7 
8 
8 

4 
6 
6 


Position  in 
ride. 


Tube — 
. . .  .do. . . . 
....do.... 
. . .  .do. . . . 

do 

Jacket . . 
. . .  .do. . . . 

— do 

Boop  A4 


Ifarka  on  specimen. 


10K«T— BB«H 
lORgT— BR,  M 
10  K«  T— B  Be  M 
10K,T— BR.M 
10R,T— BR,M 
lOK,  J— BKioM 
10R«  J— BK«  M 
lORs  J-BB«  M 
10B«A4-B«M. 


Specific 
gravity. 

Haid&eM. 

7.8550 

20.70 

7.8539 

16.47 

7.85M 

20.36 

7.8635 

18.48 

7.8632 

20.47 

7.8542 

21.52 

7.8543 

16.47 

7.86.34 

18.88 

7.8527 

22.64 

TA  B  ULA  TION  OF  TENSION  SPECIMENS  FROM  lO-INCH  STEEL  B.  L,  RIFLES. 

[Stems  3  inches  long,  .564  inch  diameter.] 


No.  of 
test. 


4634 

4533 
4683 
4582 
4600 
4606 

4617 
4616 

4680 
4679 
4613 
4612 

4526 
4626 
4603 
4502 
4002 

4808 

4616 
4614 
4674 
4678 


Position  in  gnn 


TubeKa4. 


— do 

TnbeNo.7.. 
. ...do  ....... 

Tnbe  No.  10. 
....do  ....... 


Location 
of  speci- 
mens. 


Middle. 


Tnbe  Ko.  15. 
....do 


Tube  No.  16. 

— do 

Jacket  No.  8 
— do 


Jacket  No.  4.. 

— do 

Jacket  No.  6.. 

....do 

Jacket  No.  9.. 


— do 

Jacket  No.  12. 

do 

Jacket  No.  13. 
....do  ......... 


.do ... 
.do ... 
.do ... 
.do ... 

.do ... 


...do 
..do 


do. 
.do ., 
.do . 
.do. 


...do .. 
...do  ., 
. .  .do .. 
...do .. 
...do .. 


.do ... 
.do  ... 
.do... 
.do ... 
.do ... 


Elastic 

limit  per 

square 

inch. 


Pound*. 
48,000 

48,000 
47,000 
44,000 
48,000 
60,000 

48.000 
46,000 

45,000 
40,000 
64.000 
64,000 

49,000 
51,000 
47,000 
47,000 
45,000 

46,000 
51,000 
51,000 
48,000 
47,000 


Tensile 

strength 

per 

square 

inch. 


Poundt. 
05,000 

02,840 
02,140 
80.360 
01,020 
80.060 

06,560 
02,440 

85,240 

00.840 

105.240 

102,480 

88,120 
07,040 
01,020 
02,080 
00,760 

06,160 
06.020 
04,060 
00,160 
90,480 


Elonga- 
tion. 

Con- 
traction 
of  area. 

P.  cent. 

P.  cent. 

10.7 

33.6 

18.7 

41.0 

22.7 

45.0 

22.3 

47.4 

21.7 

41.0 

21.0 

30.2 

18.7 

36.4 

13.8 

16.0 

24.8 

62.2 

21.0 

44.6 

16.0 

21.4 

10.0 

80.6 

22.0 

44.6 

10.0 

80.2 

23.0 

41.0 

20.0 

47.2 

22.0 

30.2 

20.3 

80.2 

20.3 

30.2 

20.8 

44.6 

20.3 

47.2 

22.8 

89.2 

Appearance  of  fraetore. 


Granular,  75  i»6r  cent; 

silky,  25  per  cent.* 
SUky.t 
Do.* 
Do.t 
Silky,  serrated.  * ' 
Granular,  60  per  cent} 

silky.  40  per  cent  t 
Silky,  serrated.  * 
Granular,  flaky  spot  at 

circumference.1 
Silky,* 

Do.t 
Granular.* 
Granular.  70   per  centj 

silky,  30  per  cent.t 
Silky.* 

Do.t 
Silky,  serrated.* 
Silky.t 
Silky,  50  per  cent ;  gimnii* 

lar,  50  per  cent.* 
Silky,  serrated.! 
Silky.* 
Do.t 
Do.* 
Silky,  trace  of  graaula* 
tion.t 


*  Breech  end. 


t  Hnssle  end. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  10-INCH  STEEL  B.  L. 

RIFLES. 


Kcof 
test. 

Position  in  gnn. 

Location  of 
speoimens. 

Elastic 

limit  per 

square  mch. 

TJlUroate 

strongth 

per  square 

inch. 

Manner  of  fidlnre. 

990 
991 

974 
999 

1,000 
976 
976 
998 

Tube  No.  4 

Tube  No. 6.... 

Middle 

....do 

Pounds. 
60,000 
43,000 
50,000 
48.000 
40,000 
53.000 
48,000 
40,000 

Poundt. 
102,200 
06.230 
108.400 
102,860 
106, 400 
100, 040 
07,520 
101,460 

Double  flexnra.* 

Do.* 
Triple  flexure.* 

Do.* 

Do.* 

Do.* 

Do.* 

Do.* 

Tube  No. 6.... 

....do 

Tube  No.  7 

....do 

Tube  No.  8 

...  .do  ••■•... 

Jacket  No.  3  . . 

....do    .....a. 

Jacket  No.  4.. 

....do  ....... 

JaoketNa6.. 

....do  ....... 

*  Breech  end. 


10-INCH  WffiE-WMPPED  B.  L  RIFLE  (Crozier). 


SPECIMENS  PROM  JACKET. 


n. 
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No.  4704. 


Harks,  ^W 
I>iamet6ry  ''.566. 
Sectional  area,  .25  square  inch, 
Gtauged  leDgtii,  3''. 


Applied  loads. 

Xlongation 
permoh. 

Snoccmire 

elongation 

perlnoh. 

Permanent 

Mt. 

SncoeMlve 

permanent 

aet. 

Bemarks. 

Tbtel. 

Pernmiare 
Inoa. 

Povmdt. 
250 
1,250 
2,500 
5,000 
7,500 
7,750 
8,000 
8.250 
8,500 
8,750 
9,000 
8,250 
9,500 
9,750 
10,000 
18,800 

Pnmd$, 
1,000 
5,000 
10,000 
20.000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
78,660 

Inch. 
0, 

.000100 
.000333 
.000667 
.001000 
.001033 
.001067 
.091133 
.001200 
.001267 
.001500 
.001967 
.002933 
.004067 
.005333 

Inch. 
0. 
.000100 
.000233 
.000334 

.ooa^-n 

.000033 
.000034 
.000066 
.000067 
.000067 
.000233 
.000467 
.009068 
.001134 
.001266 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tenaile  Btrength. 

0. 

0. 

General  tummary, 

Tfloalla  ■temgtfa  per  square  tnoh  of  original  section ponncla..    73,500 

Slaatle  limit  per sauars  inch  of  originu  section do...    36,0^ 

Elongation  per  incui  afker  mptore inch..      '^^ 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  '001267 

Bednetkm  in  diameter  at  point  of  mptnre <io—        ^*^ 

Bednetion  In  area  after  mptore,  per  cent  of  original  section •-■•       ***- ^ 

Position  of  mptore .\. * l".2fromijcok 

Charseter  of  broken  surface •. :;':;;q'»S 

ElongaMoBof  inohseottons ".U,  ".18.  ".W* 
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10-INCH  WIBE-WBAPPED   B<  L.  BIFLB. 


Ko.  4706. 

Marks,  ^b'?:5»^ 
Diameter,  '\564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


Applied  loads. 

SloDntion 
periach. 

Saooeestve 

eloBgation 

perlnch. 

PermaiiMit 
set. 

Saocemive 

Bemarka. 

TotoL 

PerMuare 
inon. 

pemaneni 
act. 

Fovndt. 
250 
1,250 
2,500 
6,000 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
17,240 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
31.000 
82,000 
33,000 
34,000 
35,000 
88,960 

Ineh. 
0. 

.000100 
.000333 
.000067 
.001100 
.001200 
.002000 
.003400 
.001600 
.005333 

Inch. 
0. 

.000100 
.000233 
.0003;i4 
.000433 
.000100 
.000800 
.001400 
.001200 
.000733 

Inch. 
0. 

a 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

TenaUe  strength* 

1 

.000033 

.000033 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    68, 980 

Elastic  limit  per  sonaro  inch  of  original  section do. . .    80,000 

Elongation  por  inch  after  mptare inch..      .2633 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001100 

Kednct  ion  in  diameter  at  point  of  ruptnre do . . .       .  164 

Redaction  in  area  after  rapture,  i>er  cent  of  original  section 40.7 

Position  of  rupture l".l  fkomneek 

Character  of  brokmi  surface sUky 

Elongation  of  inch  secttons ",40*,"J2l,"JS 
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No.  4706. 

Marks,  ^B^fi^ 

Diameter,  '\5M. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

EluDgation 
pcnrmch. 

SaooeaaiYe 
elonntion 
perinch. 

Pormaneni 

set. 

Saoceasive 

ponnauent 

aet. 

Remarks. 

TotaL 

FerMoare 
inon. 

Pound*. 

250 

1,250 

•  2.500 

5,000 

7.500 

7,750 

8.000 

8,250' 

8.500 

8,750 

9.000 

9,250 

9,500 

9,750 

10,000 

10,250 

18,210 

Pound*. 
1,000 
5.000 

10.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
73,840 

Jneh. 
0. 

.000100 
.000333 
.000667 
.001033 
.001067 
.001133 
.001200 
.001267 
.001333 
.001400 
.001933 
.003667 
.004667 
.006000 
.007133 

Inch, 
0. 

.000100 
.000233 
.000334 
.000366 
.000034 
.000066 
.000067 
.000067 
.000066 
.000067 
.000633 
.001734 
.001000 
.001338 
.001133 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strenjcth. 

0. 

.000033 

.000033 

.   ..   .. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..     72,840 

BIsstio  limit  per  aqnare inch  of  originaT section do...      36,000 

Bkngaiion  per  inen  after  raptore inch..       .2567 

Sloogation  per  inch  nnder  strain  at  elastic  limit do...    .001400 

Reduction  in  diameter  at  point  of  rupture do...         .154 

Redaction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture l".4  from  neok 

Character  of  broken  surfiMe silky 

TOimgaMgn  of  inch  seotions ^ ".16,  ".38*. ".» 


••• 
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10-INCH  WIRE-WRAPPED   B.  L.  RIFLE. 


KO.  4707. 

Harks,   b  t*  i 

Diameter  ",564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loadB. 

Elonsation 
per  incli. 

Successive 

elonjration 

per  inch. 

Permanent 
set. 

Suocessiye 
permanent 

set. 

BemarkB. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1.250 
2,500 
5,000 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
0,500 
9,750 
17,750 

Poundt. 

1,000 
5,000 
10,000 
20.000 
30,000 
31.000 
82,000 
33,000 
34.000 

:t&,ooo 

36,000 
37,000 
38,000 
39,000 
71,000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001067 
.001133 
.001233 
.001300 
.003667 
.004500 
.005067 
.006333 
.007700 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000067 
.000066 
.000100 
.000067 
.  002367 
.000833 
.000567 
.001268 
.001367 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  starength. 

0. 

.....    .. 

General  sumtnary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71,000 

Elastic  limit  p$r  square  inch  of  original  section do . . .    34, 000 

Elongation  per  inch  after  rupture incli..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

Kednction  in  diameter  at  point  of  mptnre do. . .        .  164 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 49.7 

PoHition  of  ruptnre 1".  7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  14, ".  44*, ".  19 
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Ko.  4700. 

Marka,  Vt^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3", 


Applied  loads. 

Elongation 
per Inch. 

Saocessive 

elongation 

per  inch. 

Permanent 
set. 

Snooessire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Paundt, 
250 
1,250 
2,500 
5,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
17,540 

Pound*. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34.000 
70,160 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001800 
.002300 
.002667 
.003433 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000467 
.000500 
.000367 
.000766 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

.000267 

.000267 

General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  section poands..    70,160 

Elastic  limit  per  so uare  inch  of  original  section do. . .    29, 000 

Elongation  per  incb  after  rapture inch . .       .  270 

Elongation  per  inch  onder  strain  at  elastic  limit do...  .001000 

Bednetion  in  diameter  at  point  of  ruptare do. . .        .174 

Rednctioii  in  area  after  mpture,  per  cent  of  original  section 52. 2 

Position  of  mptore l".08from  neck 

Character  of  broken  surface silky 

Etongationof  inch  sections 'M8, ".  22, ".  41*" 

H.  Ex.  43 7 
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lO-INCH  WIBE-WRAPPED   B.  L.  BIFLE. 


ISO.  470L 


Marks,  Vt.V 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  incli* 

Gauged  length,  3'^ 


Applied  loflfdB. 

Elongation 
per  inch. 

Sacoesaiye 

elongation 

per  inch. 

Permanent 

set. 

Sncooasire 

Bemarka. 

Total. 

Persanare 
incn. 

permanent 
set. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
17,510 

Poundi. 
1,000 
5,000 
10,000 
20,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
70,040 

Inch. 
0. 

.000100 
.000333 
.000667 
.000033 
.001100 
.001467 
.001833 
.002407 
.003000 
.003867 
.004667 

Inch 
0. 
.000100 
.000233 
.000334 
.000266 
.000167 
.000367 
.000366 
.000634 
.000533 
.000867 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
lOasUo  limit. 

Tensile  strength. 

.000367 

.000367 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    70, 040 

Elastlo  limit  per  sauare  inch  of  original  section do...    28,000 

Elongation  per  inon  after  rapture inch . .        .  290 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000033 

Redaction  in  diamct«r  at  jwintof  rupture do...        .164 

Reduction  in  area  after  rapture,  i>er  cent  of  original  section 40.7 

Position  of  rapture l".7from  necic 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".42*,  ".2S 
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Fo.  4702. 


Marks,  Sy.Sf' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

(}aaged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

Saocesaive 

elongation 

per  inch. 

• 

Permanent 
aet. 

SocceMive 

^^Bemarks. 

Total. 

PerMnare 
incn. 

permanent 
set. 

Pounds. 
250 
1,250 
2,500 
.<(,000 
8,750 
7,000 
7.250 
7,500 
7.750 
8,000 
8,250 
8,50O 
8.750 
17.140 

Pounds, 
1.000 
5.000 
10,000 
20,000 
27,000 
28,000 
29,000 
30,0UO 
31,000 
32,000 
33,000 
34.000 
35.000 
68,560 

Indt. 
0. 

.000100 
.000333 
.000700 
.000033 
.001100 
.OOKHN) 
.001700 
.002500 
.003033 
.003667 
.004333 
.006600 

Inek. 
0. 

.OOOIOJ 
.000233 
.000367 
.000233 
.000167 
.000200 
.000400 
.OOOHU) 
.000533 
.000634 
.000666 
.001267 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000600 

.000600 

General  summary. 

Tensile  strength,  per  square  inch  of  orieinal  section poonds. .    68, 560 

Slastic  limit  per  sqnare  inch  of  original  section do...    27,000 

Meogation  per  inch  sitcrrapture inch..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000033 

Kednction  in  diameter  at  point  of  rupture do . . .       .  164 

Reduetion  in  area  after  rupture,  per  cent  of  original  section  40.7 

Position  of  rapture « 1".7  fromneclc 

Character  of  broken  surface silky 

Elongation  of  inch  aectioiia ".18.  ".42^ 'M7 
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10-INCH  WIRE-WRAPPED  B.  L.  RIFLB 


No.  4703. 

Marks,  VtY 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  8^'. 


Applied  loads. 

EloDKatioii 
per  inoh. 

Saccessire 

eloDgation 

per  Inch. 

Pennanent 
set. 

SaooessiTe 

permsnent 

set. 

Bemarks. 

Totol. 

Per  square 
incli. 

Poundf. 
250 
1,250 
2,600 
6,000 
6,250 
6.600 
6.760 
7,000 
7,250 
7,600 
7,750 
8,000 
8,250 
8,500 
8,760 
17,880 

Pounds. 
1.000 
6,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33.000 
34,000 
35,000 
71,660 

0. 

.000067 
.000300 
.000667 
.000867 
.000038 
.000967 
.001000 
.001033 
.001123 
.001367 
.001700 
.002007 
.003000 
.003967 

0. 

.000067 
.000233 
.000367 
.000200 
.000066 
.000034 
.000033 
.000033 
.000100 
.000234 
.000333 
.000367 
.000933 
.000967 

Inch. 
0. 
0. 

Inch, 
0. 

InitUlload. 

Klastic  limit.' 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  jier  square  inch  of  original  section 4M>nnds..    71,560 

Elastic  limit  per  square  inch  of  original  section do . . .    29, 000 

Elongation  per  inch  after  rupture inch..      .2867 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001033 

Redaction  in  diameter  at  point  of  rupture do...        .174 

Beduction  in  area  after  rapture,  per  cent  of  original  section 52.2 

Position  of  rupture I'M  finom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12, ".  18, ".  U* 


TABULATION  OF  TENSION  SPECIMENS  FBOM  lO-INCH  WIRE-WRAPPED 

B.  L,  RIFLE  (CBOZIEB). 

[Stems  8  Inches  long,  ".564  diameter.  ] 


Ko.of 
test 


4704 
4705 
4706 
4707 
4700 
4701 
4702 
4708 


Position  in  gon. 


Jacket  Ko. 
>... do. •••••< 

.... do.  ...... 

.... do. ...... 

do 

...do 


...do. 


Location 
of  speci- 
mens. 


Outside. 
Middle  . 

do ... 

....do ... 
Outside. 
Uiddle  . 
...do  ... 
Inside . . 


Elastlo 

limit  per 

square 

inch. 


Pound*. 
35,000 
80,000 
36,000 
84,000 
29,000 
28,000 
27,000 
20,000 


Tensile 
strength 

per 

square 

mch. 


Poundt. 
73,560 
68,960 
72,840 
71,000 
70,160 
70,010 
68,660 
71,660 


Elonga- 
tion. 


Poreont 
20.7 
26.8 
26.7 
26.7 
27.0 
26.0 
26.7 
23.7 


Con- 
traction 
of 


Poroent. 
89.2 
49.7 
47.2 
49.7 
62.2 
49.7 
49.7 
58.2 


A  ppearanoe  of  fhiotore. 


Silky.* 

Do.* 
Do.* 
Do.t 
Do.t 
Do.t 
Do.t 


*  Breech  ond. 


tHvuto 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JAOKETa 
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12-INCH  STEEL  B.  L.  RIFLB^/>\ 

Tube  No.  2. 


103 


•  • 


No.  962. 


_•  • 


Marks,  g5^5 

Length,  5'\ 

Diameter,  1".128. 

Sectional  area,  1  square  incli. 

Oauged  length,  H'. 


.••  / 


•• 


Applied  loads. 

Compres- 
sion per 
inoli. 

Snccessire 

oomprea- 

sionper 

incn. 

Permanent 
aet. 

Sncceasive 

permanent 

set. 

Bemarks. 

Total. 

Per  sqiitfe 
inoii. 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,0(0 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
51,000 
52,000 
54,000 
56.000 
58.000 
60,000 
62,000 
64,0CH) 
66,000 
68,000 
70,000 
100,700 

Powndt. 
1^000 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
64,000 
66,000 
58,000 
60,000 
62,000 
U.OOO 
66,000 
68,000 
70,000 
100.700 

Ifith. 
0. 

.000125 
.000250 
.000400 
.000576 
.000760 
.000926 
.001100 
.001800 
.001325 
.001376 
.001425 
.001475 
.001525 
.002125 
.004376 
.005250 
.006000 
.006425 
.007200 
.008150 
.010000 
.011550 
.013125 
.014300 
.016700 
.018260 
.020300 
.022175 
.024426 

Ifuh. 
0. 

.000125 
.000125 
.000150 
.000175 
.000175 
.000175 
.000175 
.000200 
.000025 
.000050 
.000050 
.000050 
.000050 
.000600 
.002250 
.000875 
.000750 
.000425 
.000775 
.000950 
.001850 
.001550 
.001575 
.001175 
.002400 
.001550 
.002050 
.001875 
.002250 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strangth. 

0. 

0. 

•  •• 


Failed  by  triple  flexure. 
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./;%£S-INCH   STEEL  B.  L.  BIFLES. 

Tube  No.  3. 
No.  989. 


Lefigth,  5'^ 
.•.l)jameter,  1".118. 
/-.^^tional  area,  .982  square  incli. 
:'*/Gauged  length,  4". 


Applied  loads. 


TotaL 


PoimcU. 


4,910 
9,820 
14,730 
19,040 
24,550 
29,460 
34,370 
89,280 
40,262 
41,244 
42,226 
43,208 
44,190 
45. 172 
46,154 
47,136 
48,118 
49,100 
51,064 
53,028 
54,092 
66,066 
58,920 
60.884 
62,848 
64,812 
66,776 
68,740 
101,600 


Peraqnare 


inca. 


Founds, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
103,460 


ComprM- 

•ion  per 

inon. 


Inch. 
0. 

.000060 
.000175 
.000800 
.000450 
.000600 
.000800 
.000950 
.001125 
.001175 
.001200 
.001250 
.001300 
.001350 
.001425 
.001476 
.002425 
.003000 
.003800 
.005175 
.006325 
.007875 
.000625 
.OUOOO 
.012125 
.014000 
.015526 
.017075 
.019400 


SnooessiTO 
compres- 
sion per 
incn. 


Inch. 

0. 
.000050 
.000125 
.000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000050 
.000025 
.000050 
.000050 
.000050 
.000075 
.000050 
.000050 
.000575 
.000800 
.001375 
.001150 
.001550 
.001750 
.001375 
.001125 
.001875 
.001525 
.001550 
.002325 


Permanent 
set 


Inch. 


0. 
0. 


0. 
.000025 


Saooeasire 
permanent 

aet. 


Ifick, 


0. 


.000025 


,002100 


008800 


016700 


.002075 


.006700 


.007900 


Bcmarka. 


Initial  load. 


Elaatio  limit. 


Ultimate  strength. 


Failed  by  triple  flexure. 


12-IKCH    STEEL   B.  L.  RIFLES. 
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Tube  No.  6. 


No.  4663. 

Marks,  ?|fj5 

Diameter,  ".663. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Blonntioii 
per Inch. 

8ncc«BslYe 

elongation 

per  Inch. 

Permanent 
set. 

SaocesBiye 

permanent 

•et. 

Total 

Persqiure 
inch. 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11.500 

21,640 

Pounds. 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
86,660 

Inek. 
0. 

.000100 
.000300 
.000633 
.001000 
.001183 
.001400 
.001483 
.001583 
.001667 
.003667 
.004433 
.005(167 

Inch, 
0. 

.000100 
.000200 
.000333 
.000367 
.000133 
.000267 
.000033 
.000100 
.000134 
.002000 
.000766 
.001234 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensfle  strengtli. 

0. 

.000067 

'".066607" 

1 

Omeral  twnmary, 

Tensfle  strength  per  square  inch  of  original  section pounds..    80,600 

Elasticlimit  per  sqoare  inch  of  origins  section ;     u"        oVS 

Elongation  per  inch  after  roptnre Inch.,      -fj?' 

Elongation  per  inch  under  strain  at  elastic  limit ^■■-  -""^ttj 

Beduotion  in  diameter  at  point  of  mptore ao...       .i«» 

Eeduction  in  area  after  rapture,  percent  of  original  section ;:;vil.-«  ^llt 

Position  of  rupture ...../... .' ^  •*'^™£fj; 

Character  of  broken  surfiMe iVoi " «  aoi  "  i^ 

Elongation  of  inch  sections ".21.  ".82*,    .i^ 
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12-INCH  STEEL  B.  L.  RIFLES. 


TXTBE  No.  5. 
No.  4662. 


Marks,  2|;S 

Diameter,  "ML 

Sectional  area,  .26  square  inclL 

Ganged  length,  3". 


Applied  loAds. 

SkmsatioB 
permoh. 

SaooeaaiTe 

eLoDcation 

perlncb. 

Permanent 
aet. 

Snooeaaire 

Total. 

Peraqnare 
incji. 

permauent 
aet. 

Beniarka. 

Pounds. 

260 

1,250 

2,500 

6.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

U,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,870 

Poundt, 
1,000 
6,000 
10.000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
88,480 

Inek, 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001333 
.001367 
.001400 
.001438 
.001500 
.001583 
.001600 
.001633 
.001667 
.001700 
.002338 
.003333 
.006000 
.006667 
.007400 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 
.000038 
.000633 
.001000 
.002067 
.000667 
.000783 

Inch. 
0. 
0. 

Inch. 
0. 

Iiiitialload. 

• 

0. 
0. 

Elastic  limit 
Tensile  strength. 

Oeneral  summary, 

Tenalleatrengtb  per  square  inch  of  original  section pounds..    08,480 

Elasticlimit  por  aqnare  inch  of  originu  section  a do...    48,000 

Elongation  per  inoD  after  rapture inoh..      .2188 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Bednotion  in  diameter  at  point  of  rapture do...       .134 

Beduction  in  area  after  rupture,  per  oent  of  original  section 4L9 

Position  of  mpture at  middle  of  stem 

Cliiracter  of  broken  Burfaoe sQkj 

Elongation  of  inoh  aeotiona ",U,"jn*,"JM 


12-INCH   STEEL  B.  L.  RIFLES. 

Tube  No.  7. 
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Ko.  4718. 
Marks,  ?|f^2 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ckinged  length,  3''. 


Applied  loads. 

Blonnitioii 
peruBoh. 

SnocesaiTe 

Parmaneiit 
aet. 

Sncceaalve 

permaneii* 

aet 

Bemarka. 

Total. 

Pwaqiiare 
incn. 

lekmnftioii 
perlnoh. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

U,000 

11,250 

U.500 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

22,640 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
U,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
90,560 

0. 

.000067 
.000238 
.000667 

.000900 
.001033 
.001800 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
^   .001567 
.002338 
.003733 
.005738 
.006500 
.0UT338 

0. 
.000067 
.000166 
.000084 
.000383 
.000133 
.000267 
.000033 

,wm4 

.000033 
.000033 
.000034 
.000006 
.000034 
.000766 
.001400 
.002000 
.000767 
.000833 

/ndk. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Blaatic  limit 
Teaaile  atiength. 

—.000033 
—.000033 

—.000033 

0. 

Oeneral  summarjf, 

Tenaile  strenfctb  per  aqnare  inch  of  orinal  aeotioD ponnda..    90,660 

BlaaUe limit  per  Moare  inch  of  original  aeotion do...    47,000 

BoBgation  per  inch  after  roptnre inch..      .2200 

Bongation  per  inch  under  strain  at  elaatio  limit do...  .001567 

Xadnotion  in  diameter  at  point  of  mptaie do...       .154 

SadacUon  in  area  after  rnpture,  per  cent  of  original  aeetion 47.2 

Pwition  of  ruptnre I".4flt«nne6k 

Qiaracter  of  broken  anrfaoe ailky 

ofinohaeoUona ".18,".  86*,".  17 
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12-INCH  STEEL  B.  L.  BIFLE8. 

TUBB  No.  7. 


No.  4717. 
Marks,  gf;T 

Diameter, '^664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Blengation 
permok. 

SnccesBiTO 

elongation 

per Inch. 

■et 

SaoceasiTe 

permanent 

set. 

Semarks. 

Total. 

FerMaare 
inch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,600 
12,750 
13,000 
13,250 
21,560 

Pffundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

40, 000  5 

50,000 
61,000 
52,000 
63,000 
86,240 

InA. 
0. 

.000007 
.000300 
.000983 
.001000 
.001200 
.001867 
.001400 
.001433 
.001467 
.001633 
.001600 
.001633 
.001667 
.001700 
.001800 
.002667 
.005000 
.007067 
.008333 
.000067 

Ineh. 
0. 

.000067 
.000233 
.000332 
.000367 
.000200 
.000167 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000100 
.000667 
.002333 
.002667 
.000666 
.000734 

Jncft. 
0. 
0. 

Jncft. 
0. 

Initial  hMd. 

• 

Blaatie  limit. 

Tenaile  strength. 

0. 
0. 

.    ...... 

Chneral  iummary. 

Tensile  strength  per  sqnsre  inch  of  original  nection pounds..    86,940 

Slastic limit  per  Bqnare  inch  of  originiu  section do...    48,000 

Slongation  per  incn  after  mptnre iurh..      .2167 

Slongation  per  Inch  under  strain  at  elastic  limit do...  .001700 

Beduction  in  diameterat  point  of  rapture do...       .164 

Beduction  in  area  after  rapture,  per  cent  of  original  section 49,7 

Position  of  rapture ".95fhmineck 

Character  of  broken  surface "^!E7 

TtUmgaticn  of  inch  sections • • • 'M1,"J6,"J0* 


12-INCH   STEEL   B.  L.  RIFLES. 


Jacket  No.  3. 
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No.  963. 


Marka,  g§  t 

Length,  5^^ 
Diameter,  ''1.127. 
Sectional  area,  1  square  inch. 
Ganged  length,  Af'. 


Applied  loads. 

Compret- 

aionper 

inch. 

BuocesftiTe 

oompreB- 

sionper 

inch. 

Permanent 
aet 

Snocesaire 

permanent 

aet. 

Bemarka. 

ToUl 

Per  Boiiare 
Inoii. 

PeundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
41.000 
42,000 
43,000 
44,000 
AOOO 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 

109,300 

PwmdM, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
109,800 

Inch* 
0. 

.000125 
.000250 
.000400 
.000550 
.000700 
.000875 
.001026 
.001250 
.001275 
.001325 
.001375 
.001400 
.001450 
.001575 
.002975 
.004100 
.004750 
.005200 
.006550 
.007925 
.009225 
.010450 
.011775 
.018250 
.014875 
.016450 
.017750 
.019625 
.021600 
.023200 

Inch, 
0. 

.000125 
.000125 
.000150 
.000150 
.000150 
.000175 
.000150 
.000225 
.000025 
.000050 
.000050 
.000026 
.000050 
.000125 
.001400 
.001125 
.000650 
.000450 
.001350 
.001375 
.OOKKX) 
.001225 
.001325 
.001475 
.001625 
.001575 
.001300 
.001875 
.001975 
.001600 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Eiaatic  limit 

Ultimate  strength. 

0. 

0. 

•  .a......... 

Failed  by  triple  flexure. 
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12-IKCH  ST££L  B.  L.  BIFLE& 


Jacket  Ko.  4, 

^o.  4023. 
Marks,  i^?/^ 
Diameter,  ".664. 
Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
pcrincli. 

Succeaaive 

elonf^ation 

per  luch. 

Permanent 
aet. 

Sacceaaive 

p«*rmanent 

aet. 

Koniarka. 

Total. 

Per  aqnare 
incn. 

Pounds, 

250 

1,250 

2,500 

5.000 

7,500 

8, 750 

10.000 

10, 500 

10. 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13, 000 

13,250 

13. 500 

13,750 

24,360 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
97, 440 

Inch. 
0. 

.000100 
.000267 
.000600 
.000033 
.001100 
.001267 
.001333  • 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001700 
.001933 
.003167 
.003933 
.005000 
.005867 

Tneh. 
0. 

.000100 
.000167 
.000333 

. coo3:a 

.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000067 
.000233 
.001234 
.000706 
.001067 
.000867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaalio  limit 
Tensile  atrcngth. 

0. 

0. 

' 

"  * 

1 

1 

1 

' ' '  ■  r 

Gereral  summary. 

Tensile  atrength  per  square  inch  of  original  aection pounda..    97,440 

Elaaticlimit  per  aqnare  inch  of  original  aettion do  ..    50,000 

Elongation  per  inch  after  ruptare inch.      .3088 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Reduction  in  diameter  at  point  of  rupture do...      0. 144 

Reduction  in  area  after  rupture,  per  cent  of  original  aection do. . .       46. 6 

Position  of  rupture ".0  from  neck 

Character  of  broken  anrfaoe ailkj 

Ehmgationof  lAchiecUona....... •« ".^l^  "17,  "ja 


12-IllCH   8TEEL   B.  L.  RIFLES. 


Ill 


Jacket  No.  4, 

No.  4620. 

Marks,  g  I;  i 
Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads 

Elonntion 
per  inch. 

Snocesaive 

elon^tion 

per  inch. 

Permanent 
set 

Succeaaive 

permanent 

aet. 

Bemorks. 

Total. 

Per  sonare 
inch. 

Pvunda. 

250 

1,250 

2,500 

5,000 

7,500 

k      8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,260 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

23,810 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
06,240 

Inch. 
0. 

.000100 
.000300 
.00063J 
.001000 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001583 
.001567 
.001600 
.001667 
.001S67 
.002067 

.  00  tuoo 

.  0O53N3 
.000107 

Inch, 
0. 

.000100 
.000200 
.000333 
.000367 
.000100 
.000200 
.000007 
.000033 
,000033 
.000034 
.000033 
.000033 
.000034 
.00003:} 
.000067 
.  OOOJOO 
.000700 
. 001333 
.001333 
. 000834 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load, 

Eloatiolfmli. 
Tensile  strength. 

0. 

^ 

0. 

1 

General  summary. 

Tensile  atrenp^h  per  square  inch  of  original  section .* pounds. .    05, 240 

Elastic  limit  i>er  square  iucli  of  original  section do. . .    50, 000 

Elongation  per  inch  after  mpture inch . .      .  1833 

Elongation  per  Inch  under  strain  at  elaatic  limit do. . .  .  001667 

Bedaction  in  diameter  at  point  of  ruptuie do. . .        .144 

Iteduction  in  area  after  mpture,  per  cent  of  original  section 44.6 

Position  of  ruptare 1"  .5  from  neeic 

Character  of  broken  anrface granular,  60  per  cent;  silky,  40  per  cent 

SUiQg»UoaofiaoliwoUou ".15,  ".;iO*, 'MO 
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12-mCU   STEEL   B.  L.  RIFLES. 


Jacket  l^o.  4. 

No.  4G21. 

Marks,  g^i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Eloncration 
I>er  mch. 

Successivo 

elongation 

per inoh. 

Pormanent 
set. 

Successire 

permanent 

[set. 

Remarks. 

ToUL 

Persqaare 
incn. 

PoundM, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

22,930 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
4.3,000 
44,000 
45,000 
46,000 
47,000 
48,005 
49,000 
50,000 
61,000 
81,720 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001300 
.001367 
.001400 
. 001467 
.  001500 
.001567 
.001767 
.003733 
.004667 
.005500 
.006267 

Inth. 
9. 

.000100 
.000167 
.000333 
.000333 
.000267 
.000200 
.000067 
.000033 
.000067 
.000033 
.000067 
.000200 
.001906 
.000934 
.000833 
.000707 

Inch. 

0. 

0. 

Inoh. 
0. 

Tnltlal  load. 

SlaaUo  limit. 
Tensile  streng^th. 

0. 

0. 

General  summary. 

Tensile  atrenf^h  per  square  inch  of  original  section ponnds..    81,7!S0 

Elasticlim  it  per  square  inch  of  orii^inal  section do...    46,000 

Elongation  per  inch  after  rnpttire inch..      .2187 

Elongation  i>er  inch  under  strain  at  elastic  limit -.do...  .001567 

Reduction  in  diameter  at  i>oint  of  rnpturo do...       .134 

Reduction  in  area  afti^r  rupture,  percent  of  original  section 41.9 

Position  of  mptnre ".2  ftom  middle  of  stena 

Character  of  broken  surface silky,  60  per  cent;  granular,  40  per  cent 

Elongation  of  inoh  sections 'M5,  ".35%  ".15 


12-INCH   STEEL   B.  L.  RIFLES. 
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12-IHCH  STEEL  B.  L.  RIFLES. 

CHEMICAL  COMPOSITION  OF  TUBE  No.  g,  AND  JACKET  No,  S. 


Comprea- 
aioQ-teat 
number. 

Kani- 
berof 
Rifle. 

Position 

in 

Rifle. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sulphnr. 

Phoapho- 
rua. 

Total. 

Graph- 
iUc. 

Com- 
bined. 

962 
983 

2 
8 

Tube  .. 
Jacket. 

0.252 
0.306 

0.027 
0.009 

0.225 
0.297 

0.672 

o.g;» 

0.154 
0.150 

0.030 
0.026 

0.025 
0.022 

l^TSCB.  STEEL  B.  L.  RIFLES. 


SPECIFIC  GRAVITY  AND  HARDNESS  OP  TURES,  JACKETS,  AND  HOOPS. 

Ko  tension  teeta  of  these  apecimena. 


r 


Number 

of 

Bifle. 


2 
3 
3 
2 
3 


Poaition 

in 

Rifle. 


Tnbo  . 

ilo  . 

Jacket 
Hoop  . 
do  . 


Marka  on  specimen. 


12R,T— BR«M. 
12RiT— BR,M. 
12  R,  J— B  K«  M. 
12  R,  Ar-B  R4  M 
12  Rf  Af— R4  A . . 


Speciflo 
gravity. 


7.8550 
7.8583 
7.8542 
7.8534 
7.8611 


Hardness. 


16.73 
10.39 
18.58 
23.84 
22.14 


Tahulaii^m  of  Tension  apecimens  from  IX-inoh  Steel  B.  L,  Biflee, 

[Stems  3  inches  long,  ".564  diameter.] 


Ko.of 
teat. 


4663 
4662 
4718 
4717 
4622 
4620 

4621 


Position  in  gnn. 


Tube  No.  5  . . 
do 

Tube  No. 7.. 
....do 

Jacket  No.  4 
....do 


.do 


Location 
of  speci- 
mens. 


Middle 
...do  ... 
...do... 
...do ... 
Middle 
..do... 


.do 


Elastic 

limit  per 

square 

inch. 


Poundt. 
41,000 
49,000 
47.000 
48,000 
50,000 
50,000 

46,000 


Tensile 
strength 

Elonga- 

Con- 
trac- 

per 

tion. 

tion  of 

square 
inch. 

area. 

Poundi. 

Pr.et, 

Pr.et. 

86.560 

21.7 

47.2 

93,480 

21.3 

41.9 

90,500 

22.0 

47.2 

86,240 

21.7 

49.7 

97.440 

20.3 

46.6 

95,240 

18.3 

44.6 

81,720 

21.7 

41.9 

Appearance  of  fracture. 


Silky.* 
Do.t 
Do.* 
Do.t 
Silky.* 

Gran  iilar,  60  per  crnt ; 

silky,  40  por  cent.f 

Granular,  40  percent ; 

silky,  60  i>cr  cent.t 


*  Breech  end. 


f  MuzbIo  end. 


Tabulation  of  Compresaion  $peoimens  from  IS-inoh  Steel  B.  L.  Biflcs, 


Vo.ot 
test. 

Position  in  gnn. 

Location  of 
specimens. 

Elantio 

limit  per 

square 

inch. 

Ultimate 

strength 

per  square 

inch. 

Manner  of  failure. 

962 
989 
868 

Tube  No.  2 

Tube  No.  3 

Middle 

....do ....... 

Poundt, 
45,000 
47,000 
45,000 

Potmdt. 
100,700 
103,460 
109.300 

Triple  flexure  ' 
Do.* 
Do.* 

Jacket  No.  3 

Middle 

*  Breech  end. 


H.  Ex.  43 8 
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SPECIMENS  FROM  CAST-IRON  BODIES. 
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Ko.  4527. 


Marks,  ^^^'^^'^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  20''. 


A]>plied  loads. 

Elonntlon 
perinoh. 

SaccesfiiTe 

elongation 

parinoh. 

Permanent 
aet. 

Snoceasive 

permanent 

aet. 

Bomarka. 

Total. 

Persanttro 
incii. 

Poundt. 

1,000 

2.000 

8,000 

4*000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

26,000 

Inch, 
0. 

.000060 
.000100 
.000150 
.000205 
.000260 
.000316 
.000380 
.000450 
.000510 
.000680 
.000660 
.000750 
.000836 
.000020 
.001020 
.001145 
.001260 
.001420 
.001575 
.001790 
.002040 
.002325 
.002650 
.003140 

Inch. 
0. 
.000050 
.000050 
.000050 
.000056 
.000055 
.000055 
.000065 
.000070 
.000060 
.000070 
.000080 
.000090 
.000085 
.000085 
.000100 
.000125 
.000115 
.000160 
.000155 
.000215 
.000250 
.000285 
.000325 
.000400 

0. 

Inch. 
0. 

Initial  load. 
TenaHe  atrength. 

0. 

.000020 

.000020 

.000060 

.000030 

.000000 

.000040 

.000150 

.000060 

.000245 

.000005 

.000400 

.000155 

.000600 

.000200 

.001135 

.000445 

Fractured  6  inches  from  neck.    Appearance,  anifonn,  granular. 
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No.  4528. 


Marks,  ^^^^,T^» 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20''. 


Applied  loada. 

Klonntioii 
permch. 

Sucoestive 

elongation 

perlnch. 

Permanent 
•et. 

SncooeAive 

permanent 

set. 

Bemarka. 

Total. 

PerBaiiu« 
inch. 

Poundt. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12.000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

80,780 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

30,780 

0. 

.000046 
.000090 
.000140 
.000190 
.000235 
.000286 
.000336 
.000385 
.000445 
.000500 
.000555 
.000626 
.000690 
.000750 
.000825 
.000900 
.000970 
.001060 
.001150 
.001255 
.001380 
.001500 
.001655 
.001850 

0. 

.000045 
.000045 
.000050 
.000050 
.000045 
.000050 
.000050 
.000050 
.000000 
. 000055 
.000055 
.000070 
.000065 
.000000 
.00a)75 
.000075 
.000070 
.000090 
.000090 
.000105 
.000125 
.000120 
.000155 
.000195 

Inch. 
0. 

Ifieh. 
0. 

Initialkuid. 

• 

Tenaile  atrengtli. 

0. 

"••■•"•■•""* 

.000005 

.000005 

.000010 

.000005 

.000035 

.000026 

.000060 

.000026 

.000096 

.000085 

..000150 

.000055 

.000240 

.000090 

.000:180 

.000500 

.000140 
.000120 

Fractured  V  firom  neck.    Appearance,  uniform,  granular. 
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No.  964. 


Marks/2M^i^TE, 

Length,  10".r>! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


TotaL 


Pounds. 

1,000 

2.000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

18,000 

17,000 

18,000 

10.000 

ao.ooo 

21,000 
22,000 
23,000 
21,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
88,000 
34,000 
86,000 
36,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,280 


Per  iiquare 
inch. 


PowndM. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85.000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
50,280 


Coniprea- 

Biod  per 

inob. 


Inch. 


0. 


.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00100 
.00106 
.00110 
.00120 
.00130 
.00136 
.00144 
.00154 
.00166 
.00176 
.00186 
.00198 
.00220 
.00232 
.00248 
.00270 
.00802 
.00340 
.00878 
.00410 
.00456 
.00500 
.00560 
.00600 
.00646 
.00710 
.00776 
.00856 
.00900 
.00958 
.01042 
.01154 
.01248 


SuoceAsive 

coropree- 

Binn  per 

incD. 


Inch. 


0. 


.00006 

.OUOOO 

.00004 

.00006 

.00006 

.00004 

.00006 

.00006 

.00004 

.00006. 

.(MM)06 

.00006 

.00006 

.00006 

.00006 

.00006 

.00010 

.00006 

.00004 

.00010 

.00010 

.00006 

.00008 

.00010 

.00012 

.00010 

.00010 

.00012 

.00022 

.00012 

.00016 

.00022 

.00032 

.00038 

.00038 

.00032 

.00046 

.00044 

.00050 

.00050 

.00046 

.00064 

.00066 

.00080 

.00044 

.00058 

.00084 

.00112 

.00004 


Permanent 
set. 


Inch. 


0. 


0. 


.00001 


Sucoessive 

permanent 

set. 


Inch. 


0. 


.00004 


.00010 


.00026 


.00040 


.00156 


.00336 


OOGOO 


00950 


.00006 


.00016 


.00014 


.00116 


.00180 


.00264 


.00350 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  905. 


Marks,  ^'^^^t'"'^ 
Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  5'^ 


Applied  loads. 


Total. 


Poundi. 
1,000 
2,009 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
58,470 


For  fwmare 


iuc. 


fWIllt 

ich. 


Ptntndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

i:i,  000 

14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,  (MIO 
23,000 
21,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,470 


ComprM- 

sion  per 

incn. 


Inch, 
0.    4 

.00004 
.00008 
.00014 
.00018 
.00024 
.000:10 
.00034 
.00040 
.00046 
.00052 
.00058 
.00064 
.00072 
.00080 
.00084 
.00088 
.00092 
.00008 
.00104 
.00110 
.00118 
.00120 
.00136 
.00146 
.00158 
.00170 
.00182 
.00196 
.00212 
.00234 
.00256 
.00282 
.00310 
.00H50 
.00380 
.00420 
.00466 
.00526 
.00570 
.00618 
.00670 
.00716 
.00778 
.008;t0 
.00884 
.00924 
.00974 
.01020 
.01060 


Saooeasive 
compres- 
sion per 
incQ. 


Inch. 

0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00000 
.00004 
.00000 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00004 
.OU004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.00012 
.00012 
.00012 
.00014 
.00016 
.00022 
.00022 
.00026 
.00028 
.00040 
.00030 
.00040 
.00046 
.00060 
.00044 
.00048 
.00052 
.00046 
.00002 
.00052 
.00054 
.00040 
.00050 
.00046 
.00040 


Permanpnt 

set. 


Inch. 
0. 


0. 


.00002 


.00004 


. 00008 


.00020 


.00002 


.00174 


.00300 


Siiooessive 

pormanent 

set. 


Inch. 
0. 


.00002 


.00002 


.00004 


.00012 


.00042 


.00114 


00186 


00590 


00230 


00794 


00204 


Remarks. 


Initial  load. 


Ultioiate  strength. 


Failed  by  triple  flexure. 
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Ko.  900. 


Marks,  "g5r/^ 
Length,  10".6. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  6". 


Applied  loads. 


Total. 


1,000 
2,000 
3.000 
4,000 
ft,  000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10.060 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
2»,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
60,870 


Per  sqaare 


Sana 
Hon. 


inc 


Pounda. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,870 


Coinpres- 

sion  per 

iuca. 


Ineh. 

0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00028 
.  0(H)32 
.000.-{8 
.00042 
.00050 
.00056 
.00062 
.00068 
.00(y76 
.00080 
.00084 
.00090 
.00008 
.00102 
.00108 
.00114 
.00120 
.00130 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
.00192 
.00202 
.00216 
.00234 
.00254 
.00280 
.00302 
.00330 
.00358 
.00400 
.00440 
.00464 
.00500 
.00550 
.00590 
.00636 
.00678 
.00718 
.00746 
.00780 


Snooessive 

oompres> 

sion  per 

incu. 


Inch. 
0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.001  K)6 
.000()4 
.00008 
.00006 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00010 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00012 
.00010 
.00014 
.00018 
.00020 
.00026 
.00022 
.00028 
.00028 
.00042 
.00040 
.00024 
.00036 
.00050 
.00040 
.00046 
.00042 
.00040 
.00028 
.00034 


Permanent 

set. 


Ineh, 


0. 


0. 


,00002 


00006 


,00012 


.00020 


.00040 


.00082 


.00200 


00360 


00530 


Soocessive 

permanent 

set. 


JfieA. 


0. 


.00002 


.00004 


.00006 


.00008 


.00020 


,00042 


00118 


.00160 


.00170 


Bomarks. 


Initial  load. 


Ultimate  stiengtli. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MORTARS. 


Body  Ko.  4. 


Ko.  4529. 


Marks,  12  M^^TB, 

Diameter,  l".'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20". 


Applied  loads. 

Eloneation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Peraqnare 
inon. 

Pomub. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000. 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

24,930 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,930 

Ineh. 
0. 

.000050 
.000100 
.000150 
.000205 
.000260 
.000315 
.000380 
.000445 
.000506 
.000575 
.000645 
.000720 
.000795 
.000880 
.000960 
.001065 
.001160 
.001295 
.001415 
.001595 
.  001775 
.002010 
.002286 

Inch. 
0. 

.000050 
.000050 
.000060 
.000065 
.000055 
.000065 
.000065 
.000066 
.000060 
.000070 
.000070 
.000075 
.000075 
.000086 
.000060 
.000095 
.000106 
.000135 
.000120 
.000180 
.000180 
.000235 
.000275 

Inch. 
0. 

Indi. 
0. 

Tnltial  load. 
Tensile  strength. 

.000005 

.000005 

.000035 

.000030 

.OUO05O 

.000015 

.000065 

.000035 

.000130 

.000045 

.000195 

.000065 

.000305 

.000110 

.000505 

.000200 

.000846 

.000340 

Fractored  6"  from  neck.    Appearance,  uniform,  granular. 


12-INCH  B.   L.   RIFLED   MOBTABS. 
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No.  4530. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


applied  loada. 


XoUl. 

Per  aanare 

Pounds. 

Pound*. 

1.000 

1,000 

2,000 

2.000 

3,000 

3.000 

4.000 

4,000 

5.000 

5,000 

6,000 

0.000 

7,000 

7.000 

8,000 

8,000 

9.000 

9,000 

10,000 

10,000 

11,000 

11.000 

12.000 

12,000 

13.000 

13,000 

li,000 

14,000 

15,000 

15.000 

18,000 

16.000 

17,000 

17.000 

18,000 

18,000 

19,000 

19,000 

20,000 

20.000 

21,000 

21,000 

22.000 

22,000 

33,000 

23,000 

24,000 

24,000 

25,000 

25,000 

as.  410 

26,410 

Blnn^ation 
per  inch. 


Tneh. 
0. 
.000060 

.000100 
.000150 
.000200 
.000250 

.ooaMW 

.000355 
.000405 
.000465 
.000540 
.000595 
.000655 
.000710 
.000795 
,000800 
.000940 
.001010 
.001110 
.001205 
.  001310 
.001435 
.001575 
.001740 
.001935 


SucoeiMlve 

eloBsatioB 

perlnoh. 


Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000030 
.000060 
.000075 
.000055 
.000060 
.000055 
.000085 
.000065 
.000080 
.000070 
.000100 
.000095 
.000105 
.000125 
.000140 
.000165 
.000195 


Peimanent 

Mt. 


Inch, 


.000565 


SuccftSfllve 

permanenc 

set. 


Ineh, 


0. 

0. 

0. 

• 

.000005 

.000005 

.000035 

.000030 

.000050 

.000016 

.000065 

.000015 

.000110 

.000045 

.000180 

.000070 

.000260 

.000080 

XtemorkB. 


,000190 
,000115 


Initial  load. 


Tenafle  strength. 


Fractured  h"5  from  middle  of  stem.    Appearance,  uniform,  granular. 
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12-INCH   B.   L.    RIFLED   MORTAKS. 


Ko.  0G7. 


Marks,  ^^^^^^ 

Length,  10".5.* 
Diameter,  V'A29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  5^'. 


Applied  loads. 


ToUa. 


Pound*, 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,100 


Per  Moare 
incn. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,100 


Compres- 

sion  per 

incn. 


Inch. 
0. 

.00005 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00046 
.00050 
.00056 
.00060 
.00066 
.00074 
.00076 
.00082 
.00086 
.00094 
.00104 
.  00108 
.00114 
.00120 
.00124 
.00132 
.00144 
.00152 
.00166 
.00170 
.00196 
.00210 
.00234 
.00256 
.00290 
.00310 
.00340 
.00376 
.00424 
.00476 
.00516 
.00546 
.00602 
.00664 
.00704 
.00756 
.00796 
.00850 
.00808 
.00968 


Sacceasive 

comprea- 

aion  por 

iucQ. 


Inch, 
0. 
.00005 
.00005 
.00004 
.00004 
.00001 
.00004 
.00001 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00908 
.00002 
.00006 
.00004 
.00008 
.00010 
.00004 
.00006 
.00006 
.00004 
.00008 
.00012 
.00008 
.00014 
.00010 
.00020 
.00014 
.00024 
.00022 
•00034 
.00020 
.00030 
.00036 
.00048 
.00052 
.00040 
.00030 
.00056 
.00062 
.00040 
.00052 
.00040 
.00054 
.00048 
.00070 


Permanent 
set 


Inch. 


0. 


0. 


0. 


.00002 


.00006 


,00028 


Successive 

permanent 

aet 


Inch, 


0. 


.00002 


00004 


00022 


,00114 


00270 


.000470 


.00700 


,00086 


00166 


.00200 


.00230 


Bern  arks. 


Initial  load. 


Ultimate  atrennith. 


Failed  by  triple  flexnro. 


12-INCH   B.   L.   BIFLED   MOETAliS. 
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Ko.  9Gd. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5^^ 


AppUed  loads. 

Compres- 

ftionper 

incn. 

Sncc6MiTe 

oonipres- 

sionper 

inch. 

Permanent 
Mi. 

SaocefMive 

permanent 

set. 

l^marka. 

TotoL 

PersQiuuv 
inon. 

Pomdt, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,009 
22,000 
23,000 
24,000 
25,000 
M,000 
27,000 
28,000 
29,000 
30,000 
81.000 
32.000 
»,000 
34,000 
35,000 
36.000 
37.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
60,100 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
60.100 

Inch. 
0. 

.00008 
.00012 
.00016 
.00020 
.00026 
.00032 
.00036 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00096 
.00100 
.00108 
.00116 
.00122 
.00130 
.00138 
.00146 
.00154 
.00160 
.00170 
.00188 
.00200 
.00216 
.00240 
.00260 
.00202 
.00330 
.00306 
.00400 
.00442 
.00480 
.00630 
.00596 
.00630 
.00692 
.00760 
.00820 
.00870 
.00940 
.01006 
.01100 
.01218 

0. 

.00008 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00010 
.00018 
.00012 
.00016 
.00024 
.00020 
.00032 
.00038 
.00036 
.00034 
.00042 
.00038 
.00050 
.00066 
.00034 
.00062 
.00068 
.00060 
.00060 
.00070 
.00066 
.00094 
.00118 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

Ultimate  ntrength. 

:::::;::::::i :::: :::: 

.00004 

.00004 

• 

.00000 

.00002 

1 

.00010 

.00004 

1 

1 

.00016 

.00000 

.00020 

.00010 

::::;;::::::;:::;:::;::: 

1 



.00050 

.00030 

:::::::::::::::::::::: 

.00154 

.00008 

.003:m) 

.00170 

"".00576 

.00246 

.00938 

.00362 

Failed  by  triple  flexnre* 
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12-INCH   B.   L.    RIFLED   MORTAES. 

No.  969. 


Length,  lO'^.s! 
Diameter,  1".129. 
Sectional  area,  1  sqnare  incli. 
Ganged  length,  6". 


I       Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
83,000 
34,000 
35,000 
36,000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,480 


Per  aq  ttare 
incn. 


PovndM. 
l.COO 
2,000 
8,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
34,000 
35,000 
36,OO0L 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43;  000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,480 


CompTea- 

aion  per 

incn. 


Inch. 
0. 

.00006 
.00010 
.00014 
.00016 
.00020. 
.00024 
.00030 
.00036 
.00040 
.00044 
.00048 
.00054 
.00060 
.00068 
.00072 
.00076 
.00080 
.00080 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00134 
.00140 
.00150 
.00162 
.00172 
.00184 
.00196 
.00216 
.00236 
.00266 
.00206 
.00320 
.00358 
.00406 
.00440 
.00492 
.00544 
.00606 
.00600 
.00730 
.00802 
.00862 
.00932 
.01034 
.01152 


Sncceaaive 

coroproa- 

aion  per 

inon. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00002 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00004 
.00006 
.00010 
.00012 
.00010 
.00012 
.00012 
.00020 
.00020 
.00030 
.00030 
.00024 
.00038 
.00048 
.000:J4 
.00052 
.00052 
.00062 
.00054 
.00070 
.00072 
.00060 
.00070 
.00102 
.00118 


Permanent 
aet. 


Inch. 
0. 

0. 


—.00004 


0. 


0. 


0. 


.00010 


.00028 


.00090 


.00234 


Sucoeasire 

permanent 

aet 


Inch. 
0. 


—.00004 


.00004 


.00010 


.00018 


.00062 


.00144 


.00490 


.00866 


.00256 


Bemarka. 


Initial  load. 


.00376 


Ultimate  atrengtiL. 


Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTABS. 


Body  No.  5. 
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Ko.  4531. 


Marks,  12  M^^TB. 

Diameter,  1.''129. 
Sectional  area,  1  sqnare  inch. 
Length  of  stem,  23". 
Changed  length,  2(K^ 


Applied  loads. 

Eloneation 
per  mch. 

SacoeMlve 

elonffftiion 

perlnoli. 

Fennanent 
set. 

Snooesaive 

permanent 

aet. 

Total. 

Peraqiiare 
ineli. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

»,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

10.000 

20,000 

21,000 

22.000 

23,000 

24.000 

23,000 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch. 
0. 
.000050 
.000100 
.000160 
.000200 
.000265 
.000310 
.000375 
.000435 
.000496 
.000650 
.000615 
.000685 
.000755 
.000826 
.000005 
.000900 
.001080 
.001190 
.001300 
.001460 
.001625 
.001856 
.002066 
.002400 

Ineh. 
0. 
.000060 

.000060 
.000050 
.000060 
.000065 
.000056 
.000065 
.000060 
.000060 
.000055 
.000065 
.000070 
.000070 
.000070 
.000080 
.000065 
.000090 
.000110 
.000110 
.000160 
.000165 
.000230 
.000200 
.000»45 

JndL 
0. 

Tneh. 
0. 

InitUlload. 
Tenafle  strengtli. 

.000006 

.000006 

.000035 

.000080 

.000055 

.000020 

.000080 

.000026 

.000100 

.000020 

.000140 

.000040 

.000250 

.OOOUO 

.000420 

.000170 

.000606 
.000940 

• 

.000275 
.000245 

Fractured  11 -'  from  neck.    Appearance,  granular,  mottled« 
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12-INCU   B.   L.    RIFLED   MOBTABS. 


No.  4532 


>^« 


Marks,  ^  m^t  b, 

Diameter,  l".i29. 
Sectional  area,  1  square  incli.' 
Len^h  of  stem,  23''. 
Gauged  length,  20'^ 


Applied  loads. 

Eloncation 
per  mch. 

SacoesfliTo 

elongation 

perinch. 

Permanent 
set. 

Sncoessive 

permanent 

■et. 

Remarks. 

Total. 

PersQoare 
incn. 

Poundi. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,320 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

27,320 

Inch, 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.001)405 
.000460 
.000515 
.000575 
.000610 
.000700 
.000765 
.000825 
.000875 
.000035 
.001005 
.001085 
.001160 
.001370 
.001385 
.001495 
.001660 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000a55 
.000(KX) 
.000065 
.000060 
.000065 
.000060 
.000050 
.000060 
.000070 
.000080 
.000075 
.000110 
.000115 
.000110 
.000165 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000010 

.000010 

.000030 

.000020 

.000045 

.000015 

.000055 

.000010 

.000060 

.000005 

.000080 

.000020 

.000120 

.0OCO4O 

.000210 
.000310 

.000090 
.000100 

Fractured  5''.7  from  neck.    Appearance,  granular,  mottled* 
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No,  970, 


Marks,  "^B^-^^ 
Length,  10".^. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


TotAL 


Pounds. 
1,000 
2,000 

8,000 
4.000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
28,000 
2i,000 
25.000 
28.000 
27,000 
28,000 
29.000 
80,000 
81,000 
82.000 
83,000 
84,000 
86  000 
86.000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,200 


Feraqnare 


raqni 
inoJi. 


Found*. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
85,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82.000 
83,000 
84,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,200 


Compres- 

sion  per 

Inch. 


IneK 
0. 

.00005 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00046 
.00054 
.00060 
.00066 
.00074 
.00080 
.00086 
.00092 
.00008 
.00104 
.00110 
.00116 
.00122 
.00128 
.00138 
.00144 
.00154 
.00162 
.00170 
.00184 
.00196 
.00216 
.00230 
.00246 
.00270 
.00292 
.00332 
.00352 
.00380 
.00420 
.00464 
.00614 
.00646 
.00600 
.00650 
.00608 
.00744 
.00800 
.00842 
.00880 
.00922 


SaooessiTe 

oompres* 

tion  per 

Incn. 


Inch. 

0. 

.00005 
.00005 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00008 
.00006 
.00000 
.00008 
.00006 
.OOOOG 
.00006 
.00000 
.00006 
.00006 
.00000 
.00006 
.00006 
.00010 
.00006 
.00010 
.00008 
.00008 
.00014 
.00012 
.00020 
.00014 
.00016 
.00024 
.00022 
.00040 
.00020 
.00028 
.00040 
.00044 
.00050 
.00032 
.00054 
.00050 
.00048 
.00046 
.00056 
.00042 
.00038 
.00042 


Permanent 

aet. 


Ineh. 
0. 


0. 


.00006 


.00010 


.00016 


.00026 


.00052 


.00120 


.00264 


.00470 


.00668 


Snoceaaive 

permanent 

aet. 


Inch. 
0. 


.00006 


.00004 


.00006 


.00010 


.00026 


.00068 


.00144 


.00206 


.00198 


Bemarka. 


Initial  load. 


Ultimate  atrengih. 


failed  by  triple  flexure 
BLKx.43 Q 
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12-INCH   B.   L.   RIFLED  HOBTABS. 


No.  971. 


Marks  ^^b'iIJ^ 

Length,  10". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 


Total. 


Povndt, 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,006 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
84,000 
35,000 
86.000 
87.000 
88,000 
39,000 
40,000 
41,000 
i2,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
62,800 


Per  square 


scnui 
icn. 


Inc 


Pounds, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
0,000 

16,000 

11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,800 


Compres- 
sion per 
inch. 


Inch* 
0. 

.00004 
.00008 
.00014 
.00020 
.00026 
.00032 
.00036 
.00040 
.00046 
.00050 
.00058 
.  00066 
.00070 
.00076 
.00080 
.00084 
.00000 
.00096 
.00102 
.00110 
.00118 
.00126 
.00130 
.00140 
.00150 
.00158 
.00168 
.00180 
.00196 
.00208 
.00224 
.00246 
.00274 
.00314 
.00350 
.00382 
.00422 
.00466 
.00506 
.  00556 
.00600 
.00650 
.00710 
.00760 
.00818 
.00854 
.00920 
.00990 
.01078 


Snccesiiive 

oonipres- 

sion  per 

incii. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.001H)4 
.0^1008 
.00W>8 
.00(X»4 
.OCKKW 
.00004 
.  0(W4 
.00006 
.0<NK)6 
.00006 
.OOOOi^ 
.00008 
.00008 
.00004 
.00010 
.00010 
.00008 
.00010 
.00012 
.00016 
.00012 
.00016 
.00022 
.00028 
.00040 
.00030 
.00032 
.00040 
.00044 
.00040 
.00050 
.00044 
.00050 
.00000 
.00550 
.00058 
.00036 
.00066 
.00070 
.00088 


Pernumont 
set. 


Inch. 
0. 


0. 


.00002 


.00004 


00010 


00020 


.00050 


.00140 


.00304 


.00530 


.00812 


Snocossivo 

pennsnent 

set. 


Inch, 
0. 


.00002 


.00302 


.00006 


.00010 


00030 


,00090 


.00160 


.00226 


.00282 


Ilenuirks. 


IniUalloftd. 


nitimftte  strengih. 


Failed  by  triple  fiexare. 
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Marks/' Vi^^*« 


lio.  972. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5^^ 


Applied  loads. 


TotaL 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13.000 
14.000 
15,000 
16.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
2S.000 
26.000 
27.000 
28,000 
29,000 
30.000 
31.000 
32.000 
83,000 
34.000 
85.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
65,900 


Per  Maaro 
incn. 


Poundi,. 
1,000 
2.000 
3,000 
4.000 
5.000 
6.000 
7,000 
8,000 
9,000 
10.000 
11.000 
12.000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19.000 
20.000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
.  30,000 
31,000 
32.000 
83,000 
84.000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
65,900 


Compi 
■ion  per 
inch. 


Inch. 
0. 
.00006 

.00010 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00042 
.00046 
.00050 
.00066 
.00062 
.00070 
.00074 
.00078 
.00084 
.00090 
.00096 
.00100 
.00106 
.00110 
.00116 
.00124 
.00130 
s 00136 
.00142 
.00150 
.00156 
.00162 
.00170 
.00180 
.00188 
.00200 
.00210 
.00222 
.00238 
.00256 
.00270 
.00296 
.00323 
.00352 
.00388 
.00424 
.00460 
.00600 
.00534 
.00580 
.00616 


SaooeaaiTe 

oomprea- 

sionper 

incA. 


Indi. 
0. 
.00006 

.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00002 
.00004 
.00U04 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00008 
.00012 
.00010 
.00012 
.00016 
.00018 
.00014 
.00026 
.00026 
.00030 
.00036 
.00036 
.00036 
.00040 
.00034 
.00046 
.00086 


Failed  by  triple  flexure, 


Fermaaent 


IndL 
0. 


0. 


.00002 


.00004 


.00006 


.00010 


.00018 


.00040 


.00080 


00206 


00370 


SnoeeaalTe 

pennanent 

aet. 


0. 


.00002 


.00002 


.00002 


.00004 


.00008 


.00022 


.00040 


00126 


,00164 


Bemarka. 


Initial  load. 


Uliimate  airengfli. 
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12-IKOH  B.   L.   RIFLED   MOKTABS. 


Body  No.  6. 


No,  4573. 


Marks,  "^bV^ 
Diameter,  l"!l29. 
SectioiisJ  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonntioi] 
per  inob. 

Snocessiye 

elonsation 

per  Inoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
incn. 

Poundg, 

1.000 

2.000 

3.000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,590 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,600 

0. 

.000060 
.000100 
.000150 
.000200 
.000260 
.000310 
.000375 
.0004.30 
.000500 
.000660 
.000635 
.000710 
.000785 
.000860 
.000950 
.001050 
.001155 
.001270 
.001405 
.001585 
.001700 
.001990 
.002240 

0. 

.000060 
.000050 
.000050 
.000050 
.000060 
.000050 
.000065 

.oooa'S5 

.000070 
.000060 
.000075 
.000075 
.000075 
.000075 
.000090 
.000100 
.000106 
.000115 
.000135 
.000180 
.000175 
.000230 
.000250 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrengtli. 

0. 

.000015 

.000015 

.000045 

.000030 

.000085 

.000040 

.000110 

.000025 

.000190 

.000080 

.000300 

.000110 

.000506 

.000205 

.000835 

.000330 

Fractured  6''.2  from  neck.    Appearance,  uniform,  granular. 
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Ko.  4674. 

Marks,  >«Vi:?^^ 
Diameter,  l''.i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Elonsation 
permoh. 

Sacceafiive 

elonKAUon 

per  inch. 

PermaneDt 
Bet. 

SneceaaiTe 
permanent 

set. 

Remarka. 

Totol. 

Per  Bonaze 
tncn. 

Punmds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

Found§. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,390 

0. 

.000060 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000510 
.000370 
.000640 
.000706 
.000780 
.000850 
.000940 
.001020 
.001120 
.001230 
.001370 
.001510 
.001700 
.001900 
.002200 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000070 
.000065 
.000075 
.000070 
.000090 
.000080 
.000100 
.000110 
.000140 
.000140 
.000190 
.000200 
.000300 

IfUk, 

0. 

Ineh. 
0. 

Tnitialload. 

0. 

.000015 

.000016 

.000040 

.000026 

14.000 
15.000 

.000065 

.000015 

16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,390 

.000095 

.000040 

.000145 

.000050 

.000235 

.000090 

.000380 

.000146 

.000610 
.000845 

.0002.10 
.000235 

Fractured  2"  from  neck.    Appearance,  uniform,  granular. 
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12-mGH  B.   L.   RIFLKD   MORTARS. 


Ko.  977. 


Marks,  "^^^ 

Length,  10''.5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  IcMfds. 


Total. 


Pounda. 
1,000 
2,000 
3,000 
i,000 
5,000 
0,000 
7,000 
&000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.0CI0 
26.000 
27.000 
28,000 
29,000 
90,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
4]{,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
50,000 
61,200 


Persquare 


warn 
aon. 


ino 


Pounds, 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,200 


Cnmprea- 


ftion  per 


incl 


Inch. 
0. 
.00004 

.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00046 
.00050 
.OOO.VJ 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00102 
.00106 
.00114 
.00122 
.00128 
.00138 
.OOIU 
.00158 
.00168 
.00176 
.00190 
.00204 
.00222 
. 00242 
.00260 
.00286 
.00322 
.00354 
.00400 
.00438 
.00480 
.00510 
.00584 
.00632 
.00678 
.00738 
.00W)8 
.00848 
.00910 
.00980 
.01050 
.01150 


Snoceasive 

compres- 

■ion  per 

ioch. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00010 
.00006 
.00014 
.00010 
.00008 
.00014 
.00014 
.00018 
.00020 
.00018 
.00026 
.00036 
.00032 
.00046 
.00038 
.00042 
.00060 
.00044 
.00048 
.00046 
.00060 
.00070 
.00040 
.00062 
.00070 
.00070 
.00100 


Permanent 
aet. 


Inch. 
0. 


0. 


SncoeaaiTe^ 

iwrmaiient 

aet. 


Inch, 
0. 


.00002 


.00002 


.00006 


.00012 


00022 


00062 


00152 


.00004 


.00006 


.00010 


00040 


00090 


.00338 


.00570 


.00880 


.00186 


.00232 


.00310 


Samarka. 


luitial  load. 


(Tltimate  atrength. 


Failed  by  triple  flexure. 
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No.  978, 


Length,  10''.5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'\ 


Applied  loads. 

Compree- 

Blooper 

inoh. 

SnoceMive 

oomprea- 

■iou  per 

incu. 

Permanent 
aet. 

Sacoesaire 

permanent 

aet. 

Total. 

Per  square 
iiiob. 

Kemarka. 

Pounds, 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
J3,000 
14,000 
16,000 
16,000 
17,000 
18,4)00 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
20.000 
27,000 
28,000 
29,000 
30.000 
31.000 
32,000 
33.000 
34.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
SO,  000 
60,200 

Pounds, 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,060 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,200 

Inch, 
0. 

.00006 
.(•0»12 
.00016 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00052 
.00068 
.00064 
.00070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 
.00132 
.00142 
.00152 
.00162 
.00174 
.00186 
.00200 
.00218 
.00236 
.00260 
.00290 
.00320 
.00354 
.00384 
.00438 
.00482 
.00536 
.00576 
.00624 
.00670 
.00724 
.00774 
.00832 
.00872 
.00914 
.00944 
.00968 

Inch. 
0. 

.00006 

.001)06 

.00004 

.00004 

.00004 

.00006 

.00004 

.OOUOG 

.00004 

.00008 

.00006 

.00006 

.00006 

.00006 

.00004 

.00006 

.00006 

.00006 

.00006 

.00006 

.00006 

.00008 

.00008 

.00010 

.00010 

.00010* 

.00012 

.00012 

.00014 

.00018 

.00018 

.00024 

.00030 

.00030 

.00034 

.00030 

.00054 

.00044 

.00054 

.00040 

.00048 

.00046 

.00054 

.00050 

.00056 

.00040 

.00042 

.00030 

.00024 

Ineh, 
0. 

Inch 
0. 

luitial  load. 

0. 

•••••••••••. 

.00002 

.00002 

.00006 

.00004 

.00006 

0. 

.00020 

.00014 

• 

.00056 

.00036 

.00150 

.00094 

.00338 

.00188 

.00548 

.00210 

.00718 

.00170 

Ulllmato  strengtb. 

Failed  by  triple  flexure. 
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12-mOH   B.   L.    RIFLED   MORTAR. 

Ko.  979. 


Marks,  "^mV^ 

Length,  10".6' 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  loads. 


Total. 


Pinmds. 
1.000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,000 
83,000 
84,000 
36,000 
86.000 
87,000 
38,000 
89,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
69.800 


Per  sqaaro 
incii. 


Pounds, 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
86  000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
69,800 


Compres- 
sion per 
inoh. 


Inch, 

0. 

.00006 
.00012 
.00018 
.00024 
.00026 
.00030 
.00036 
.00042 
.00046 
.00052 
.00058 
.00064 
.00070 
.00076 
.00080 
.00086 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00136 
.00146 
.00156 
.00166 
.00176 
.00194 
.00216 
.00236 
.00256 
.00278 
.00302 
.00350 
.00380 
.00414 
.00454 
.00488 
.00560 
.00634 
.00674 
.00722 
.00784 
.00840 
.00920 
.00990 
.01064 
.01166 
.01280 


SncoesBiTe 
compres- 
sion jpor 
incn. 


Inch, 
0. 

.00006 
.00006 
.00006 
.00006 
.  00002 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00010 
.00018 
.00022 
.00020 
.00020 
.00022 
.00024 
.00048 
.00030 
.00034 
.00040 
.00034 
.00072 
.00074 
.00040 
.00048 
.00002 
.000.56 
.00080 
.00070 
.00074 
.00102 
.00114 


Permanent 
set 


Inch. 
0 


0. 


0. 


. 00004 


SncoessiTe 

permanent 

sot. 


Ineh. 

0. 


Bemarks. 


Initial  load. 


.00008 


. 00U20 


.00062 


00170 


.00360 


.00620 


.01000 


.00004 


.00004 


.00012 


.00042 


.00108 


.00190 


00260 


00380 


Ultimate  strengtli. 


Failed  by  triple  flexure. 


12-INCn    B.   L.    RIFLED   MORTARS. 


Body  No.  7, 
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Ko.  4576. 


Marks,  ^Vi]^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch, 
liength  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loatla. 

Elongation 
per  mch. 

Sanceasive 

elongation 

per  Inch. 

Permanent 
aet. 

SnccoaAive 

Eemarka. 

Total. 

Per  Miaare 
incn. 

pormauont 
set. 

Poimdt. 

1.000 

2,000 

3.000 

4.000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,590 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25^000 

80,500 

IfUh, 

0. 

.000040 
.000090 
.000140 
.000190 
.000240 
.000290 
.000345 
.000400 
.000455 
.000615 
.000570 
.000640 
.000706 
.000780 
.000850 
.000930 
.001005 
.001100 
.001200 
.001325 
.001440 
.  001610 
.001775 
.002000 

Ineh. 
0. 

.000040 
.000050 
.000050 
.000050 
.000050 
.0000.50 
.000055 
.000055 
.000055 
.000060 
.000055 
.000070 
.000065 
.000075 
.000070 
.OnOOSO 
.000075 
.000005 
.000100 
.000125 
.000115 
.000170 
.000105 
.000225 

IneK 
0. 

.  JncK 
0. 

Initial  load. 
Tenaile  atrengtli. 

0. 

.000015 

.000015 

.000035 

.000020 

.000055 

.000020 

.000085 

.000030 

.oooiio 

.000065 

.000205 

.000065 

.000320 

.000115 

.000615 
.000670 

.000195 
.000155 

Fractured  4" J2  from  neck.    Appearance,  medium  fine  granular* 
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12-lNCH   B.   L.   RIFLBD   MORTARS. 


No.  4576. 


Marks,  12  MRjTB, 

Diameter,  l'a29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20'^ 


Applied  loads. 

Elengratlon 
per  inch. 

SnocesHive 

eloneation 

per  inch. 

Permanent 
oet. 

SnocesaiTe 

permanent 

set. 

Remarks. 

ToUL 

Per  Annare 
incn. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,640 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,640 

Inch. 
0. 

.000040 
.000085 
.000135 
.000180 
.000235 
.000285 
.000335 
.000385 
.000445 
.000500 
.000560 
.000630 
.000695 
.000760 
.000845 
.000915 
.001010 
.001106 
.001230 
.001360 
.001510 
.001745 
.001950 
.002290 

Inek. 
0. 

.000040 
.000045 
.000050 
.000045 
.000055 
.000050 
.000050 
.000050 
.000060 
.000055 
.000060 
.000070 
.000065 
.000065 
.000085 
.000070 
.000095 
.000095 
.000125 
.000130 
.000150 
.000235 
.000205 
.000340 

Tneh. 
0. 

/ncA. 
0. 

Initial  load. 
Tenafle  strength. 

0. 

.000005 

.000005 

.000030 

.000025 

.000055 

.000025 

.000100 

.000045 

.000150 

.000050 

.000250 

.000100 

.000400 

.000150 

.000700 
.000&56 

•    .000300 
.000255 

Fractured  V  &om  neck.    Appearance,  granular^  mottled. 


12-INCH   B.  L.    RtKLED   MOBTAfiS. 
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Ko.  980. 


Marks,  MMjf5,TR. 

liength,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inclu 
Gauged  length,  5'^ 


Applied  loads. 

Compros- 

sion  per 

incu. 

Snccesfllve 

4»inpreH- 

aiou  per 

incn. 

Permanent 
set. 

Saoceasive 

peruianent 

set. 

Remarks. 

TotaL 

Per  sanate 
incn. 

P&undi. 
1,000 
2,000 
8,000 
4,000 
5.0O0 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
15,000 
26,000 
27,000 
28.000 
29.000 
80,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,800 

Ptnmdt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
61,800 

Inch, 

0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00026 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00064 
.00068 
.00076 
.00080 
.00086 
.00002 
.00008 
.00106 
.00112 
.00120 
.00128 
.00134 
.00146 
.00166 
.00166 
.00178 
.00102 
.00204 
.00222 
.00246 
.00268 
.00204 
.00334 
.00362 
.00306 
.00440 
.00490 
.00542 
.00588 
.00640 
.00600 
.00760 
.00820 
.00868 
.00926 
.00004 
.01070 

IftCh. 

0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.    .00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00012 
.00010 
.00010 
.00012 
.00014 
.00012 
.00018 
.00024 
.00022 
.00026 
.00040 
.00028 

.ooo:u 

.00044 
. 00050 
.00052 
.00046 
.00052 
.00050 
.00070 
.00060 
.00048 
.  OOOSiJ 
.00068 
.00076 

Inch, 
0. 

Inth. 
0. 

ruitial  load. 
Ultimate  etrengtb. 

0. 

1 

0. 

1 

! 

.  OOtfUl 

.00004 

.ooooe 

.00002 

.00020 

.00014 

.00050 

.00030 

.00130 

.00080 

.00290 

.00100 

.005U8 

.00248 

.00820 

.00-^82 

FaUed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MOKTARS. 


No.  981. 


Marks,  ^«^^^^ 

Length,  10"i! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
Iff,  000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
84,000 
36,000 
86,000 
37,000 
38,000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
00,580 


P«r  aquAro 

iDOtl. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10.000 
11,000 
12,000 
13.000 
14.000 
16,000 
16,000 
17,0rt0 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
60,680 


Comproa- 

aion  per 

inch. 


Inch. 

0. 

.00006 
.00013 
.00018 
.00022 
.00026 
.00030 
.00034 
.00040 
.00046 
.00050 
,00054 
.00060 
.00060 
.00070 
.00076 
.00084 
.00090 
.00090 
.00100 
.00106 
.00114 
.00120 
.00128 
.00136 
.00146 
.00152 
.00162 
.00174 
.00190 
.00202 
.00222 
.00244 
.00270 
.00206 
.00386 
.00366 
.00402 
.00454 
.00612 
.00548 
.00598 
.00660 
.00716 
.00784 
.00836 
.00860 
.00910 
.00978 
.01046 


Sncceaaive 

comprea- 

aion  per 

inch. 


Inch. 

a 

.00006 
.00006 
.00006 
.00004 
.00004 
.01)004 
.00004 
.00006 

.(Mm 

.00004 
.00004 
.00006 
.0U006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00006 
.00010 
.00012 
.00016 
.00012 
.00020 
.00022 
.00026 
.00026 
.00040 
.00030 
.00036 
.00052 
.00058 
.00036 
.00050 
.00062 
.00056 
.00068 
.00052 
.00024 
.00050 
.00068 
.00068 


Permanent 
act. 


Ineh, 
0. 


0. 


.00001 


.00006 


00010 


,00020 


.00050 


.00130 


.00316 


.00562 


.00800 


Sncceasive 

permanent 

eet. 


Ineh. 
0. 


Remarks. 


Initial  load. 


00001 


.00005 


00004 


00010 


00030 


00080 


00186 


,00246 


.00238 


tritlmate  Btrrnigtl^. 


Failed  by  triple  flexure. 


12-INCfl   B.  L.  BIFLWD   MORTAUS. 
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No.  982. 


Marks,  ^^%f^ 

liength,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  iuch. 

Gauged  length,  5'\ 


AppUedloada. 


Totel. 


Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
8.000 
7,000 
8,000 
8.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
80,000 
31,000 
82,000 
38,000 
34.000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
55.910 


Per  Moare 
inoh. 


FoundM. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

10,000 

21,000 

22,000 

23,000 

24,000 

25,000 

nooo 

27,000 
28.000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
55,910 


Compres- 

•iou  per 

inon. 


Inch, 
0. 
.00006 

.00018 
.00016 
.000^ 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00078 
.00082 
.00090 
.00006 
.00104 
.00110 
.00116 
. 00124 
.00132 
.00140 
.00150 
.00162 
.00173 
.00100 
.00202 
.00224 
.00246 
.00208 
.00206 
.00330 
.00368 
.00420 
.00456 
.00500 
.005pO 
.00606 
.00680 
.00726 
.00790 
.00860 
.00918 
.01018 
.01096 
.01196 
.01320 
.01420 


Succesnive 

coinpras- 

Hion  per 

inco. 


Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00(H)8 
.00006 
.00006 
.00(X)8 
.00008 
.00008 
.00010 
.00012 
.00010 
.00018 
.00012 
.00022 
.00022 
.00022 
.00028 

.ooo:u 

.00038 
.00052 
.00036 
.00044 
.00050 
.00058 
.00072 
.00046 
.00064 
.00070 
.00058 
.00100 
.00078 
.00100 
.00124 
.00100 


Permanent 
set. 


Inch. 
0. 


.0 


^ 00002 


SacoeaHivo 

permanent 

set. 


Inch* 
0. 


.00% 


.00004 


.00014 


.00030 


.00070 


.00106 


.00414 


00684 


,01138 


.00002 


.00010 


.00016 


.00046 


.00120 


.00218 


.00270 


.00454 


Bemarka. 


Initial  load. 


Ultimate  atrcngth. 


Filled  hj  triple  flexoret 
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Body  No.  8. 


Ko.  4678. 


Marks,  "^b't.''^ 
Diameter,  1"'.129. 

Sectional  area,  1  square  incli. 

Length  of  stem,  23''. 

Ganged  length,  20*\ 


Applied  load. 

Blongation 
per  laoh. 

8nc««i8slTe 

eloneaiioa 

per  Inch. 

Permanent 
aet. 

Sncoeaeive 

permanent 

aet 

Semarka. 

Total. 

Per  square 
inoli. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

28.040 

.    _ 

Pounda. 

1,000 

2.000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

28,040 

Inch, 
0. 

.000050 
.000100 
.000150 
.000205 

.oomoo 

.000315 

.ooo:i80 

.000440 
.000500 
.000570 
.00CG45 
.000710 
.000796 
.00OK85 
.000960 
.001070 
.001170 
.001300 
.001440 
.001590 
.001775 
.001975 
.002290 

Inch, 
0. 

.000060 
.0000.50 
.0(30050 
.000055 
.000055 
.000055 
.0(K)065 
.000060 
.000000 
.000070 
.000075 

.  ooo«6r> 

.00()08i» 
.000090 
.000075 
.000110 
.000100 
.000130 
.000140 
.000150 
.(K)0185 
.000200 
.000315 

Inah, 
0. 

Inch, 
0. 

Initial  load. 

• 

Tensile  strenstli. 

0. 

.000030 

.000030 

.000045 

.000015 

.000080 

.000035 

.000115 

.000035 

.000190 

.000075 

.000310 

.000120 

.000510 

.000200 

.000850 

.000340 

Fractored  6^'  from  neck.    Appearance,  nniform,  granular. 
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Ko.  4579. 

Marks,  «Vt7»« 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
IjeDgth  of  stem,  23''. 
Gauged  length,  20''. 


AppUed  loads. 

nonffation 
ptrmcb. 

SnocMsive 

elon^ilon 

per  inch. 

Permaneiit 
aet. 

SaooMsive 

permanent 

aet. 

Remarks. 

TotaL 

PvMiiAre 
inoii. 

P^MNUb. 

1,000 

2,000 

8,000 

4,000 

5,000 

8^000 

7,800 

8,000 

8,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

25,880 

Powult. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18,000 

20,000 

21,000 

22,000 

28.000 

24,000 

25,000 

25,880 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000305 
.000365 
.000410 
.000470 
.000540 
.000605 
.000685 
.000750 
.000825 
.000905 
.001005 
.OOllGO 
.001215 
.001845 
.001510 
.001700 
.001960 
.002210 
.002565 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.000056 
.000060 
.000070 
.000065 
.000080 
.000065 
.000075 
.000080 
.000100 
.000095 
.000115 
.OOOKK) 
.000165 
.000190 
.000260 
.000250 
.000355 

0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000020 

.000020 

.000040 

.000040 

.OU0060 

.000020 

.000105 

.000045 

.000185 

.000080 

.0U0285 

.000100 

.000495 

.000210 

«000855 
.001130 

.000360 
.000275 

f^ractored  ^"  from  middle.    Appearance,  uniform^  granular. 
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12-INCH   B.  L.  RIFLED   MOBTABa. 


Ko.  983. 


Marks,  "m^i^tb. 

Length,  10".5.' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied    loads. 


Total. 


Poundt, 
1,0U0 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
31,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,680 


Per  aqiuire 
inon. 


Faundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,0UO 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
58,680 


Comprea* 
sion 


inc 


r 


Inch, 

0. 

.00006 
.00016 
.00020 
.00026 
.00030 
.00038 
.00042 
.00048 
.00052 
.00056 
.00062 
.00068 
.00076 
.00082 
.00086 
.00094 
.00100 
.00106 
.00114 
.00120 
.00126 
.00134 
.00142 
.00154 
.00164 
.00170 
.00182 
.00106 
.00*212 
.00230 
.00250 
.00270 
.00300 
.00336 
.00374 
.00398 
.00444 
.00480 
.00506 
.00544 
.00574 
.00640 
.00684 
.00728 
.00786 
.00816 
.00840 
.00854 
.00858 


SaocoBsive 

comprea- 

aiouper 

inoli. 


IndL 
0. 
.00006 

.00010 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00012 
.00010 
.00006 
.00012 
.00014 
.00016 
.00018 
.00020 
.00020 
.00030 
.00036 
.00088 
.00024 
.00046 
.00086 
.00026 
.00038 
.00030 
.00066 
.00044 
.00044 
.00058 
.00030 
.00024 
.00014 
.00004 


Permanent 
aet. 


Inch, 
0. 


.00006 


.00008 


.00010 


.00U18 


.00030 


00070 


00158 


Sncceaaiye 

permanent 

aet. 


Jneh, 
0. 


.00006 


.00002 


.00002 


Remarka. 


Initial  load. 


.00008 


.00012 


.00040 


.00088 


.00320 


.00514 


.00622 


.00162 


.00194 


.00108 


Ultimate  atrength. 


Failed  by  triple  flexure. 


12-JNCH  B.  L.  RIFLED  MOBTABS. 


145 


No.  984. 


Marks,  ^2  ^bV"^ 
Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  loads. 


ToUl. 


1.000 
2,000 
8,000 
4,000 
5,000 
8,000 
7.000 
8,000 
9,000 
10.000 
11.000 
12,000 
13.000 
14,000 
15,000 
10.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
26.000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
33.000 
84,000 
35,600 
36,000 
87,000 
88,000 
30,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46*000 
47.000 
48.000 
40.000 
50.000 
68,760 


Permoare 
incii. 


Poundg. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83.000 
34,000 
85,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
68,750 


Compres- 

aion  per 

inch. 


Inch. 
0. 

.00006 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00046 
.00052 
.00060 
.00066 
.0:070 
.00076 
.00080 
.00086 
.00002 
.00098 
.00104 
.00110 
.00118 
.00126 
.00134 
.00140 
.00150 
.00158 
.00170 
.00186 
.00208 
.00*232 
.00244 
.00266 
.00294 
.00940 
.00378 
.00412 
.00446 
.00476 
.00538 

.oa'vos 

.00634 
.00710 
.00751 
.00810 
.00880 
.00958 
.00996 
.01084 
.01200 


SacoeMive 

oomprea- 

sionper 

inch. 


Inch. 
0. 
.00006 

.00006 
.00006 
.00004 
.00004 
.00004 
.00U06 
.00006 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00010 
.00008 
.00012 
.00016 
.00022 
.00024 
.00012 
.00022 
.00028 
.00046 
.00OS8 
.00034 
.00034 
.00030 
.00062 
.00060 
.00036 
.00076 
.00G44 
.00056 
.00070 
.00078 
.00038 
.00088 
.00116 


Pennanent 
aet. 


Inch. 
0. 


0. 


0. 


00006 


00012 


00024 


.00006 


00176 


00374 


,00612 


00036 


Sacceaaive 

pennanent 

aet. 


Inch. 
0. 


.00006 


.00006 


.00012 


.00042 


.00110 


.00198 


,00236 


,00324 


Bemarka. 


IniUalload. 


Ultimate  atfengtb. 


Failed  by  triple  flexure. 
H.  Ex.  43 ^10 
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No.  985. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oauged  length,  5''. 


Applied  locd*. 

ToUL 

PerMiuffe 
inon. 

Poundi. 

PoundM. 

1,000 

1,000 

2,000 

2,000 

3.000 

3,000 

4,000 

4,000 

6,000 

6.000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,0U0 

10,000 

10.000 

11.000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17.000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25.000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

30,000 

80,000 

31,000 

31,000 

32,000 

82,000 

33,000 

88,000 

34,000 

84.000 

35,000 

35,000 

36,000 

86,000 

87,000 

87,000 

88,000 

88,000 

89,000 

39.000 

40,000 

40,000 

41,000 

41,000 

42,000 

48,000 

43,000 

48,000 

44,000 

44.000 

45,000 

46,000 

46.000 

46,000 

47,000 

47,000 

48,000 

48,000 

49,000 

49,000 

50,000 

50.000 

58,020 

68,020 

Ck>nipre«- 

•ionper 

inon. 


Inch. 

0. 
.00006 

.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00046 
.00050 
.00056 
.00060 
.00064 
.00072 
.00076 
.00064 
.00090 
.00006 
.00102 
.00106 
.00112 
.00120 
.00128 
.00136 
.00142 
.00150 
.00160 
.00172 
.00184 
.00204 
.00214 
.00230 
.00250 
.00280 
.0)310 
.U0344 
.00380 
.00436 
.00480 
.00520 
.00570 
.00598 
.00650 
.00606 
.00732 
.00770 
.00806 
.00848 
.00876 


SncceMive 

oomprra- 

aionper 

incn. 


Inch. 
.0 

.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00010 
.00012 
.00012 
.00020 
.00010 
.00016 
.00020 
.00030 
.00030 
.00034 
.00036 
.00056 
.00044 
.00040 
.00050 
.00028 
.00052 
.00046 
.00036 
.00038 
.00036 
.00042 
.00028 


Permanent 
set. 


Inch. 
0. 


0. 


Suooeaaive 
permanent 

set 


Inch, 
0. 


.00004 


.00006 


.00012 


00004 


00002 


,00006 


.00022 


.00046 


.00114 


.00292 


.00480 


.00664 


00010 


,00024 


00068 


00178 


00194 


00178 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Body  No.  9. 

No.  4580. 

Marks,  '^^B^,'^^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20''. 


Applied  loAdft. 

EloDffation 
per  inch. 

Snccensive 

olongation 

per  inch. 

Permanent 
aet 

Succeiiaive 

pomiancnt 

aet 

• 

Semarka. 

ToUl. 

Per'sqnare 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

1     17.000 

18,000 

19.000 

2i).U0O 

21,000 

22,000 

23.000 

24,000 

28.030 

Pmmds. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24.000 

"8,030 

Inch. 
0. 
.OOOOSO 

.000100 
.000155 
.00020'i 
.000200 
.000320 
.000380 
.000445 
.000510 
.000570 
.000640 
.000710 
.000790 
.000880 
.000966 
.001066 
.001190 
.  001310 
.001455 
.001645 
.OOlt^SO 
002100 
.002375 

Inch. 

0. 

.000050 
.000050 
.000955 
.000050 
.000055 
.000060 
.000060 
.000065 
.000065 
.004H)60 
.000070 
.000070 
.000080 
.000090 
.000085 
.000100 
.000125 
.000120 
.000145 
.000190 
.000205 
.000250 
.000275 

Inek. 
0. 

Inch. 
0. 

luiUal  load. 
Tenaile  atrength. 

• 

.000005 

.000006 

:;::::;::::::::  ::::::i 

.000016 

.000010 

.000035 

.000020 

.000060 

.000625 

.000105 

.000045 

.000100 

.000085 

.000315 

.000125 

.000550 

.000235 

.000920 

.000370 

Fractured  9^'  from  neck.    Appearance^  oniformi  granular. 
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No.  4681. 
Marks,  WM^^TE, 

Diameter,  l".i29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23^''. 
Gauged  length,  20". 


Applied  loads. 

EloDffation 
per  Inch. 

• 

SacoesAive 

Permanent 

set.  . 

SnooensWe 

permanent 

aet. 

Remarka. 

Total. 

Per  Miuure 
incii. 

elouffation 
perlnch. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 

9,ooa 

10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,00o 
24,000 
25,000 
26,980 

P<mndi. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,980 

Inek. 
0. 

.000060 
.000100 
.000150 
.000200 
.000256 
.000306 
.000360 
.000415 
.000480 
.000540 
.000605 
.000670 
.000735 
.000810 
.000805 
.000985 
.001075 
.001180 
.001290 
.001436 
.001590 
.001775 
.001985 
.002275 

Inch. 
0. 
.000050 
.000060 

.oooa'io 

.000050 
.000056 
.000030 
.000056 
.000055 
.000065 
.000060 
.000066 
.000065 
.000065 
.000075 
.000085 
.000090 
.000090 
.000105 
.000110 
.000145 
.000155 
.000185 
.000210 
.0C0290 

Inch. 
0. 

Inch. 

'  0. 

Initial  load. 
Tenaile  atrengtb. 

0. 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000085 

.000055 

.000140 

.000055 

.000235 

.000095 

.000390 

.000155 

'"."ooooio 

.000845 

.000250 
.000205 

Fractured  11"  from  neck.    Appearancci  uniform,  granular. 
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No.  986. 


Marks,  ^2  ^b'^'^^      ' 
liength,  10''.5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  lengthy  5'^ 


r 


Applied  l<Miid«. 


TotiO. 


1,000 
2,000 
3,600 
4,000 
5.000 
8,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
88,000 
84,000 
35,000 
36,000 
87.000 
38,000 
89,000 
40,000 
41.000 
42,000 
43.000 
44,000 
46.000 
46,000 
47,000 
48,000 
48,000 
50,000 
58.500 


Pereqiiare 


MCU 


Ino 


Found*. 
1.000 
2,000 
3,000 
4,000 
5,000 
6*000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25.000 
26.000 
27.000 
28,000 
20,000 
30,000 
31.000 
32.000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
50,000 
68,500 


Compres- 

•ion  per 

inch. 


Inch, 

0. 

.00006 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00050 
.00066 
.00062 
.00066 
.00072 
.00080 
.00088 
.00094 
.00100 
.00106 
.00108 
.00120 
.00130 
.00138 
.00146 
.00154 
.00164 
.00174 
.00186 
.00108 
.00212 
.00228 
.00250 
.00266 
.00288 
.00320 
.00352 
.00390 
.00418 
.00456 
.00602 
.00638 
.00600 
.00650 
.00700 
.00756 
.00796 
.00858 
.00918 
.00972 
.01022 
.01088 


SucceMive 

oompreg- 

Aionper 

Inch. 


In^. 
0. 

.00006 
.00010 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00002 
.00012 
.00010 
.00006 
.00008 
.00008 
.00010 
.00010 
.00012 
.00012 
.00014 
.00016 
.00022 
.00016 
.00022 
.00032 
.00032 
.00038 
.00028 
.00038 
.00046 
.00036 
.00062 
.00050 
.00050 
.00056 
.00040 
.00062 
.00060 
.00054 
.00050 
.00066 


Pennanent 
set. 


Inch. 
0. 


.000(16 


.00010 


.00016 


.00022 


.00040 


.00074 


.00170 


.00346 


.00562 


.00816 


Sacceeiiive 

penniuient 

set. 


Inch. 
0. 


.00006 


,00004 


00006 


00006 


00018 


00034 


00096 


.00176 


.00216 


Bemarks. 


Initial  load. 


.00254 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.    RIFLED   MOBTAES. 


No.  987. 


Marks,  '"^X"^ 

Length,  10".6 

Diameter,  1".129 

Sectional  area,  1  sqaare  inch. 

Gauged  length,  5'^ 


Applied  loads. 


ToUl. 


1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
20.000 
80,000 
31,000 
82,000 
33,000 
84,000 
36,000 
36,000 
87,000 
88.000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
60,660 


Per  sqaare 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
34,000 
35,000 
36.000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,650 


ComprM- 

sion  per 

inon. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040' 
.00044 
.00050 
.00066 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00006 
.00104 
.00110 
.00116 
.00124 
.00134 
.00142 
.00150 
.00160 
.00172 
.00186 
.00200 
.00220 
.00238 
.00254 
.00284 
.00320 
.00350 
.00378 
.00426 
.00482 
.00520 
.00576 
.00618 
.00660 
.00718 
.00768 
.00816 
.00864 
.00914 
.00950 
.00076 


SnooeMire 
compres- 
sion per 
inch. 


Inch. 
0. 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00000 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00008 
.00008 
.00010 
.00012 
.00014 
.00014 
.00020 
.00018 
.00016 
.00030 
.00036 
.00030 
.00028 
.00048 
.00056 
.00038 
.00056 
.00042 
.00042 
.00058 
.00050 
.00048 
.00048 
.00050 
.00036 
.00026 


Permanent 
sot. 


Inch. 
0. 


Snccessive 

permanent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


0. 


00004 


00010 


00022 


00056 


00148 


00320 


.00542 


.00720 


00004 


00006 


00012 


00034 


,00092 


.00172 


.00222 


.00178 


Ultimate  strengtb. 


Failed  by  triple  flexoro. 


12-INCH   B.   L.   RIFLED   MORTARS. 


151 


No.  988. 


Marks,  ^Vt^^' 
JiCngth,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loids. 


Total. 


Poundt, 

1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7.000 
8,000 
0,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
30,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49.000 
50,000 
57,200 


PerMnare 
incn. 


I'oundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81.000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
57,200 


Compres- 

Bion  per 

inob. 


Inth. 
0. 

.00004 
.00010 
.00016 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00054 
.00068 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
.00128 
.00136 
.00144 
.00152 
.00158 
.00166 
.00180 
.00108 
.00206 
.06222 
.00244 
.00264 
.00294 
.00324 
.00354 
.00898 
.00450 
.00504 
.00580 
.00650 
.00734 
.00814 
.00004 
.00080 
.01110 
.01234 
.01390 
.  01576 


Sncceesive 

compree- 

Bion  i>cr 

inco. 


Inch. 
0. 
.00004 

.00006 
.00006 
.00006 
.00006 

.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00008 
.00014 
.00018 
.00008 
.00016 
.00022 
.00020 
.00080 
.00030 
.00030 
.OOOU 
.00052 
.00054 
.00076 
.00070 
.00084 
.00080 
.00090 
.00076 
.00130 
.00124 
.00156 
.00186 


PermaBent 
set. 


0. 


0. 


0. 


.00002 


.00012 


00024 


00O46 


,00118 


00304 


00660 


Saeceasive 

permanent 

set. 


Inch, 
0. 


.00002 


.00010 


00012 


00022 


00072 


,00186 


00356 


01200 


.00600 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MORTARS. 

Body  No.  10. 


No.468i. 
Marks,  i«^|^»TR. 

Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Lengthof  stem,  23'\ 
Ganged  length,  20". 


Applied  lofldt. 

ElonsAtiou 
per  inch. 

Sncoeuiye 

elouffation 

per  Inch. 

PermaBent 
set. 

Sacoeesive 

permanent 

•et. 

Bemarka. 

Total. 

Penanare 
incn. 

PoundM. 

1,000 

2,000 

8.000 

4.000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

28,000 

24,000 

24,080 

Poundt, 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

24,080 

,Jneh, 
0. 
.000066 

.000110 
.000166 
.000226 
.000286 
.000346 
.000406 
.000466 
.000636 
.000606 
.000690 
.000770 
.000856 
.000946 
.001060 
.001160 
.001280 
.001430 
.001600 
.001815 
.002050 
.002850 
.002700 

Inek. 
0.      ' 
.000066 
.000055 

.000055 
.000060 
.000060 
.000060 
.000060 
.000060 
.000070 
.000070 
.000085 
.000080 
.000085 
.000090 
.000106 
.000110 
.000120 
.000150 
.000170 
.000215 
.000236 
.000300 
.000350 

Ifieh. 
0. 

0. 

Initial  load. 
Tenafle  atrength. 

0. 

.000030 

.000030 

*  •      •  • 

.000055 

.000025 

.000095 

.000040 

.000155 

.000060 

.000245 

.000090 

.000410 

.000165 

.000695 

.000285 

.001195 

.000500 

Fractured  A'\5  fh)m  neck.    Appearance,  uniform,  granular. 
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Marks,  "  V*."^** 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  2(y'. 


Applied  lottds. 

Elonntion 
per  Inch. 

SocceMiTe 

elongation 

perlnch. 

Pennanait 
set. 

SacceMive 

penuaoent 

set. 

Remarks. 

ToUl. 

PerMiiAre 
inon. 

Povndff. 

1,000 

2,000 

3.000. 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,320 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

27,320 

Inch. 
0. 

.000045 
.000090 
.000140 
.000190 
.000250 

.ooaioo 

.000350 
.000410 
.000465 
.000525 
.000585 
.000655 
.000725 
.000795 
.000875 
.000060 
.C01040 
.001150 
.001255 
.001400 
.001530 
. 001730 
.001015 
.002230 

7fi«A. 
0. 

.000045 
.000045 
.000050 
.000050 
.000060 
.000050 
.000050 
.000060 
.000055 
.000060 
.000060 
.000070 
.000070 
.000070 
.000080 
.000085 
.000080 
.000110 
.000105 
.000145 
.000130 
.000200 
.000215 
.000286 

Ineh. 
0. 

IfUk. 

0. 

Initial  load. 

> 

Tensile  strength. 

0. 

.000010 

.000010 

.000035 

.000025 

.000055 

.000020 

.000090 

.000035 

.000140 

.000050 

.000225 

.000085 

.000370 

1 

.000145 

.000625 
.000840 

.000255 
.000215 

Fractored  10^'  from  neck.    Appearance,  uniform,  granular. 
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12-TNCH    B.   L.    RIFLED   MORTARS. 


No.  992. 


Marks,  ^^yK. 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  incli. 
Oauged  length,  5". 


Appli< 
Total 

Bd  loads. 

Comprea- 

aion  per 

inch. 

SnccesfiiTe 

comprea- 

sion  per 

inco. 

Permiinent 
Bet. 

Snccesnive 
permanent 
set.* 

RemarkB. 

Per  Mq  uare 
inch. 

Pounds. 
1.000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,060 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
•37, 000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
57,200 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
2:),  000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.100 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,200 

Inch, 
0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00044 
.00050 
.00056 
.00064 
.00070 
.00076 
.00080 
.00088 
.00094 
.00100 
.00106 
.00114 
.00122 
.00132 
.00140 
.00150 
. 00162 
.00172 
.00184 
.00198 
.00210 
.00240 
.00256 
.002t<2 
.00316 
.00354 
.00396 
.00422 
.00464 
.00514 
.00576 
.00640 
.00676 
.00722 
.00810 
.00890 
.00936 
.00974 
.01050 
.01138 
.01200 

Inch, 
0. 
.00004 
.00004 
.00004 
.00004 
.00036 
.00006 
.00004 
.00006 
.O0U06 
.00006 
.00(K)G 
.00010 
.000U6 
.00006 
.00004 
.00008 
.00000 
.00UU6 
.00000 
.00008 
.01)008 
. OOJIO 
.00008 
.00010 
.00012 
.00010 
.00012 
.00014 
.00012 
.00030 
.00016 
.00026 
.00034 
.00038 
.00042 
.00026 
.00042  . 
.00050 
.00002 
.00064 
.00036 
.00046 
.00088 
.00080 
.00046 
.00038 
.00076 
.00088 
.00062 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

« 

dltimato  strength. 

0. 

1 

0. 

.00004 

.00004 

1  

.00014 

.00010 

..1......... 

.0C028 

.00014 

1 

.00064 

.00036 

! 

.00176 

.00112 

. 00376 

.00200 

.00646 

.00270 

.00026 

.00280 

Failed  by  triple  flexure. 
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No.  993. 


Marks,  ^^Va-J^ 
Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Oaage<l  length,  5". 


Applied  loads. 


Total. 


Pound* 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16,000 
18,000 
17,000 
16,000 
10,000 
20,000 
21,000 
22,000 
23.000 
2^,000 
25,000 
26.000 
27,000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,100 
58,080 


Per  Hquare 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

0,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10.000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26,000 

27,000 

28,000 

20.000 

30,000 

31,000 

32,000 

33,oqp 

34,000 
85,000 
36,000 
^37,000 
38,000 
80,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
58.080 


Coinpres- 

aion  per 

inch. 


Ineh» 

0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00036 
.OC042 
.00048 
.00052 
.00060 
.00066 
.00072 
.00078 
.00080 
.00088 
.00004 
.00102 
.00110 
. 00118 
.00124 
.00130 
.00138 
.00148 
.00160 
.00172 
.00184 
.00108 
. 00216" 
.00236 
.00254 
.00276 
.00316 
.00354 
.00388 
.00426 
.00468 
.00508 
.00562 
.00624 
.00654 
.00714 
.00774 
.00858 
.00020 
.00058 
. 01010 
.01090 
.01160 


SucceMire 

oomprea- 

sion  por 

inch. 


XncA. 

0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00002 
.00008 
.00006 
.000U8 
.00008 
.000U8 
.00006 
.0<XH)6 
.00008 
.00010 
.00012 
.00012 
.00012 
.00014 
.00018 
.00020 
.00018 
. 00022 
. 00040 
.00038 
.00034 
.00038 
.00042 
.00040 
.00054 
.00062 
.00030 
.00060 
.00060 
.00084 
.00062 
.  000.18 
.00U52 
.00080 
.00070 


Pernuuient 
aet.  . 


Inch. 
0. 


0. 


.00002 


00006 


.00014 


SuocesaiYe 

permanent 

set. 


0. 


.00002 


.00004 


.00008 


.00026  I 


.00012 


.00066 


. 00174 


.00360 


.00636 


.00040 


.00108 


.00186 


00276 


.00884 


00248 


Remarks. 


Initial  load. 


Ultimate  atreogtb* 


Failed  by  triple  flexure. 
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12-INGH   B.  L.  BIFLED   MORTASa 


Ko.  994. 


Length,  10".  5. 
Diameter,  1''.  129. 
Sectional  area,  1  sqaare  Inclu 
Oauged  lengtn,  6". 


Applied  locd*. 


Total. 


Paundi. 
1.000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,  COO 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30.000 
81.000 
32,000 
83,000 
84,000 
35,000 
36,000 
87.000 
38,000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,380 


Per  Bqnare 
incli. 


Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,380 


Compres- 
•ion 


Inc 


r 


Inch, 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00044 
.00048 
.00060 
.00066 
.00074 
.00078 
.00082 
.00090 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00144 
.00154 
.00166 
.00180 
.00194 
.00210 
.00230 
.00260 
.00276 
.00296 
.00326 
.00'US6 
.00410 
.00446 
.00600 
.00546 
.00590 
.00662 
.(ft698 
.00750 
.00604 
.00880 
.00940 
.00966 
.01010 
.01056 
.OHIO 


SuroeMive 

coinpree- 

•ion  per 

inon. 


Inch. 

0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00012 
.00006 
.00008 
.00004 
.00004 
.00008 
.00010 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00010 
.00012 
.00014 
.00014 
.00016 
.00020 
.00030 
.00016 
.00020 
.00030 
.00040 
.00044 
.00036 
.00054 
.00046 
.00044 
.00072 
.00036 
.00052 
.00U54 
.00076 
.00060 
.00026 
.OOOU 
.00046 
.00054 


Pennaoent 
set. 


Inch. 
0. 


0. 


.00004 


.00008 


SuocessiTe 

permanent 

set. 


Inch. 
0. 


.00004 


.00004 


.00012 


.00030 


.00076 


.00188 


.00380 


.00636 


.00652 


.00004 


.00018 


.00046 


.00112 


.00192 


.00256 


.00216 


Bemarks. 


Initialload. 


Ultimate  itrengtb. 


Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTARS. 


Body  No.  10  (second  caBting). 
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No.  4594. 

Mark8,^*VfJ^ 
Diameter,  l'M29. 

Sectional  area,  1  sqnare  inch. 

liength  of  stem,  23''. 

Gauged  length,  20''. 


Applied  loads. 

EloDftmtioii 
p«r  inch. 

SnooeMiTo 

eloneation 

per  inch. 

Peimftnent 
set. 

SoooessiTO 

permanent 

set. 

Bemsrks. 

Total. 

PerMii«r6 
inch. 

1.000 
2,000 
8,000 
4,000 

5,000 
6,000 
7.000 
8,000 
9.000 
10.000 
11.000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
2L000 
22,000 
23,000 
24,000 
25,000 

Paundt, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

Inch. 
0. 

.000050 
.000090 

.000140 
.000190 
.000240 
.000290 
.000345 
.000400 
.000455 
.000510 
.000570 
.000650 
.000710 
.000780 
.000650 
.000940 
.001010 
.001120 
.001210 
.001350 
.001465 
.001645 
.001800 

Inch. 
0. 

.000050 
.000040 
.00006a 
.000050 
.000050 
.000050 
.000055 
.000065 
.000056 
.000055 
.000060 
.000080 
.000060 
.000070 
.000070 
.000090 
.000070 
.000110 
.000090 
.000140 
.000115 
.000180 
.000155 

Inch. 
0. 

Inch. 
0. 

Initislloftd. 
Tensile  strength. 

0. 

.000010 

.000010 

.0U0030 

.000020 

.000040 

.000010 

.000080 

.000040 

.000110 

.000080 

.000200 

.000090 

.000310 

.000110 

.000520 

.000210 

Fractored  10"  fh)m  neck.  Appearance,  40  per  cent  uniform,  granu- 
lar, 60  per  cent  coarse  granular  with  dark  colored  spangles.  A  well- 
defined  line  of  demarcation  between  the  two  kinds  of  surface. 
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12-INCH   B.    L.    RIFLED   MORTARS. 


No.  4595. 

Marks,  ^^%;^^' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loada. 

Elongation 
per  iucli. 

Saccesaive 

elongation 

per  inch. 

SnccesaiTe 

Bemarka. 

ToUl. 

Persqnare 
incn. 

i'erinaneut  _^.-„.«^„4. 
Bet-       \^"^'* 

Poundi. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14.000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

2.5,000 

26,940 

Poundg. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22. 000 

23,000 

24,000 

25.000 

26, 940 

Inch. 
0. 

.000050 
.000100 
.000150 
.000105 
.000240 
.000295 
.000345 
.000400 
.000450 
.000505 
.000560 
.000625 
.000685 
.000750 
.000815 
.000900 
.000985 
.001060 
.001155 
. 001300 
.001400 
.OOir.55 
.  001735 
.001960 

Inch. 
0. 

.0000.50 
.  00.')050 
. 000050 
.000045 
.  000015 
.000055 
.000050 
.  00!K).')5 
.000050 
.000055 
.000055 
.000065 
.000.)60 
.000065 
.  000065 
. 000085 
.000085 
.000075 
.000095 
.000145 
.000100 
.  000155. 
.000180 
.000225 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
TeuBile  strength. 

.000005 

.000005 

.000020 

.000015 

.000035 

.000015 

.000055 

.000020 

.000085 

.000030 

.000135 

.000050 

.000200 

.000065 

.000310 

.000110 

.000500 
.000660 

.000190 
.000160 

Fractured  2^''  from  neck.    Appearance,  granular,  mottled. 
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No.  1001. 

Length,  10".i 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


ToiaL 


1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
0,000 
•10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
10,000 
17,000 
18.000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34.000 
36,000 
86,000 
37.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
49,000 
80,000 
60,200 


PerMUJure 
incn. 


1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
50.200 


Coniprea- 

ftion  per 

inon. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00030 
.00036 
.00040 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00094 
.00100 
.00106 
.00114 
.00120 
.00126 
.00134 
.00142 
.00154 
.00160 
.00174 
.00182 
.00194 
.00208 
.00228 
.00248 
.00268 
.00294 
.00326 
.00356 
.00400 
.00446 
.00486 
.00540 
.00500 
.00646 
.00700 
.00786 
.00856 
.00928 
.00902 
.01074 
.01204 


SQcceseive 

oompree* 

sionper 

inon. 


JneK 

0. 

.00004 
.00006 
.00006 
.00004: 
.00006 
.00004 
.00000 
.00004 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00012 
.00006 
.00014 
.00008 
.00012 
.00014 
.00020 
.00020 
.00020 
.00026 
.00032 
.00030 
.00044 
.00046 
.00040 
.00054 
.00050 
.00056 
.00054 
.00086 
.00070 
.00072 
.00064 
.00082 
.00130 


Permanent 
set. 


Inch. 
0. 


0. 


SnccefMive 

pemuineut 

eet. 


Inch. 
0. 


00004 


00004 


00010 


.00016 


.00028 


.00006 


.00006 


.00012 


.00054 


,00126 


.00026 


.00072 


,00204 


00560 


.00168 


.00266 


00932 


.00372 


Bemarka. 


Initial  load. 


Ultimate  vtrength. 


FaQed  by  triple  flexure. 
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No.  1002. 


Marks,  "^%- J  ^ 
Length,  10".5r 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
8,000 
4,000 
6,000 
0,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000. 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
88,000 
34,000 
35,000 
86,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
58.960 


rersquwe 
incn. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37.000 
38.000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,980 


Comprea- 

sioD  per 

incn. 


Inch. 
0. 
.00006 

.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00038 
.00044 
.00050 
.00051 
.00060 
.00064 
.00070 
.00072 
.00076 
.00084 
.00090 
.00096 
.00102 
.00110 
.00116 
.00122 
.00130 
.00140 
.00148 
.00158 
.00166 
.00180 
.00108 
.00216 
.00234 
.00256 
.00294 
.00322 
.00354 
.00400 
.00448 
.00484 
.00532 
.00570 
.00630 
.00684 
.00740 
.00786 
.00834 
.00886 
.00924 
.00970 


SucceasiTe. 

comproa- 

aion  per 

inch. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00002 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00006 
.00010 
.00008 
.00014 
.00018 
.00018 
.00018 
.00022 
.000^)8 
.00028 
.00032 
.00046 
.00048 
.00036 
.00048 
.00038 
.00060 
.00054 
.000.^ 
.00046 
.00048 
.00052 
.00038 
.00046 


Permanent 
aet. 


Inch. 
0. 


0. 


.00002 


.00002 


.00008 


.00012 


.00024 


.00130 


00396 


00518 


.00726 


Succeaaive 

permanent 

set. 


Indi. 
0. 


.00002 


0. 


.00006 


.00004 


.00012 


.00106 


.00166 


.00222 


.00208 


Kemarka. 


Initial  load. 


Ultimate  atrengtlL 


>J 


Failed  by  triple  flexure. 


12-INCH    B.    L.    RIFLED    MOBTABS. 


IGl 


2Jo.  1003. 


Marks,  ^V¥.^^ 
liCDgth,  10''.6. 
Biameter  l'M29. 
Sectaonal  area,  1  square  inch. 
Ganged  length,  5^ 


:// 


Applied  loads. 


Total. 


JPoVfMff. 

1,000 
2,000 
3,000 
4.000 
5,000 
0,000 
7.000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,0(0 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
4S,000 
49,000 
.50,000 
57,970 


FerMiiare 
inch. 


Pounda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
•27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
57.97U 


Compres* 

sionper 

inob. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.0(W70 
.00076 
.00080 
.00086 
.00092 
.00098 
.00104 
.00110 
.00118 
.00124 
.00132 
.00138 
.00146 
.00156 
.00170 
.00180 
.00196 
.00214 
.00234 
.00264 
.00290 
.00330 
.00360 
.00394 
.00440 
.00496 
.00546 
.00586 
.00610 
.00690 
.00740 
.00788 
.00822 
.00854 
.00880 
.00898 


SuccoMive 

oompres- 

sion  per 

inon. 


Inch, 

0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.0U014 
.00010 
.00016 
.00018 
.00020 
.00030 
.00026 
.00040 
.00030 
.00034. 
.00046 
.00066 
.00050 
.00040 
.00054 
.00050 
.00060 
.00048 
.00034 
.00032 
.00026 
.00018 


Permanent 
set. 


Ineh. 
0. 


0. 


00002 


00004 


00014 


00020 


00044 


00130 


00306 


00524 


,00674 


SacoeMive 

permanent 

set. 


Jneh. 
0. 


.00002 


.00002 


.00010 


.00006 


00024 


00086 


00176 


,00218 


00150 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  43 ^U 
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Body  Ko.  10  (fourth  casting). 


No.  4618. 


Marks,  *' VfJ^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

Eloneation 
per  inch. 

Snccessivi) 

elonf^ation 

per  inch. 

Permanent 
set. 

Successive 

iwmianent 

set. 

Semarkn. 

ToUl. 

Per  Minare 
inon. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

29,910 

PoundM. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,910 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000355 
.000410 
.000470 
.0005.15. 
.000506 
.000660 
.000735 
.000805 
.000680 
.000970 
.001060 
.001150 
.001260 
.001390 
.001530 
.001700 
.001900 
.002150 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.0000.55 
.000060 
.000065 
.000060 
.000065 
.000076 
.000070 
.000075 
.000090 
.000090 
.000090 
.000110 
.000130 
.000140 
.000170 
.000200 
.000250 

7n«A. 
0. 

Tneh. 
0. 

Initial  load. 

• 

• 

Tensile  strength. 

0. 

.000015 

.000015 

.000020 

.000005 

.000055 

.000035 

.000090 

.000035 

.000145 

.000055 

.000225 

.000060 

.000360 

.000186 

.000575 
.000755 

.660215 
.000180 

Fractured  8".5  from  neck.    Appearance,  granular. 
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No.  4619. 


Marks,^2M^j.TE, 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Ganged  length,  20". 


Applied  loads. 

Elongation. 

Snccessive 

elongation 

perlncb. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Hemarks. 

Total. 

Periiqaare 
inch. 

Pound§. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

28,140 

PaundM. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,140 

Zneft. 
0. 

.000050 
.000100 
.000145 
.000195 
.000240 
.000200 
.000335 
.000385 
.000435 
.000490 
.000540 
.000506 
.000650 
.000715 
.000775 
.000640 
.000910 
.000900 
.001070 
.001145 
.001225 
.001325 
.001425 
.001600 

Inch. 
0. 
.000050 
.000060 
.000045 
.000060 
.000045 
.000060 
.000045 
.000050 
.000060 
.000OS5 
.000050 
.000055 
.000055 
.000065 
.000060 
.000066 
.000070 
.000080 
.000080 
.000075 
.000080 
.000100 
.000100 
.000176 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

• 

Tensile  starength. 

0. 

.000010 

.000010 

.000025 

.000015 

.000035 

.000010 

.000060 

.000025 

.000090 

.000030 

.000130 

.000040 

.000190 

.000060 

.000280 
.000380 

.000090 
.000100 

Fractured  at  neck.    Appearance,  granular. 
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No.  1025. 


Marks,  ^^  ^B^f  J  ^ 

Length,  lO^.S? 
Diameter,  1".129. 
Sectional  area,  1  square  iucli. 
Gauged  length,  5", 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
.11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17(000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,380 


Per  square 


rsqufl 

iBCIl. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40.000 
50,000 
60,880 


Compres- 
sion per 


incl 


0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00024 
.00028 
.00032 
.00038 
.00044 
.00052 
.00056 
.00060 
.00064 
.00070 
.00074 
.00080 
.00084 
.00090 
.00100 
.00110 
.00120 
.00128 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
.00192 
.00210 
.00226 
.00246 
,00278 
.00310 
.00344 
.00380 
.00410 
.00466 
.00520 
.0(>560 
.00608 
.00672 
.00736 
.00790 
.00848 
.00906 
.00970 
.01060 


Successive 

compres* 

sion  per 

inch. 


Inch. 
0. 
.00004 
.00004 
.00004 
.00004 
.00004 
.Od004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00010 
.00010 
.00010 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
.00012 
.00018 
..00016 
.00020 
.00032 
.00032 
.00034 
.00036 
.00030 
.00056 
.00054 
.00040 
.00048 
.00064 
.00064 
.00054 
.00058 
.00058 
.00064 
.00090 


Permanent 
set. 


Inch. 


0. 


0. 


Successive 

permanent 

set. 


Inch. 


0. 


0. 


00008 


.00008 


00012 


.00022 


00040 


00110 


00270 


00500 


.00004 


.00010' 


.00018 


.00070 


,00160 


,00792 


00230 


.00292 


Kemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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-No.  1026. 


Marks,  "M^K^TE, 

Liength,  10".5. 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loads. 


TotaL 


Pounda. 
1,000 
2,000 
3.000 
4.000 
5,000 
0.000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.000 
37,000 
38.000 
38,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,660 


Per  square 
incn. 


Vvundg. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,0M> 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,650 


Compres* 

sionper 

inch. 


Ifuh. 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00030 
.00036 
.00040 
.00046 
.00052 
.00058 
.00064 
.00068 
.00072 
.00078 
.00084 
.00088 
.00094 
.00100 
.00108 
.00116 
.00122 
.00128 
.00134 
.00142 
.00152 
.OOIQO 
.00170 
.00182 
.00108 
.00214 
.00230 
.00254 
.00280 
.00312 
.00348 
.00392 
.00442 
.00488 
.00538 
.00588 
.00650 
.00696 
.00762 
.00820 
.00880 
.00940 
.  01010 
.01120 


Sucoessive 
compres- 
sion per 
inon. 


Jneh. 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00008 
.00010 
.00012 
.00016 
.00016 
.00016 
.00024 
.00026 
.00032 
.00036 
.00044 
.00050 
.00046 
.00050 
.00050 
.00062 
.00046 
.00066 
.00058 
.00060 
.00060 
.00070 
.00110 


Permanent 
set. 


Inch, 
0. 


.00002 


.00004 


.00006 


.00010 


.00018 


.00042 


Successive 

permanent 

set. 


Inch. 
0. 


.00002 


.00002 


.00002 


.00004 


.00008 


.00024 


.00118 


.00200 


.00524 


.00860 


.00076 


.00172 


.00232 


.00336 


Bemarka. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


No.  1027. 


AppUed  loads. 


Total. 


PottfUlf. 

1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7,000 

a,  000 

9,000 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
2S,0U0 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
38,000 
88,000 
40.000 
41,000 
42,000 
43,000 
44.000 
46.000 
46,000 
47,000 
48,000 
49.000 
50,000 
66,620 


Per  square 


Boni 
Bcn. 


iac 


FaundM. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29  000 
30,000 
81,000 
82,000 
83,000 
84,000 
35,000 
86.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
66,620 


Compree- 

sionper 

incn. 


Iwth. 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00038 
.00044 
.00050 
.00056 
.00000 
.00064 
.0006B 
.00074 
.00078 
.00082 
.00088 
.00004 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00138 
.00148 
.00158 
.00166 
.00178 
.00188 
.00206 
.00218 
.00240 
.00264 
.00300 
.00350 
.00376 
.00414 
.00470 
.00518 
.00572 
.00624 
.00688 
.00758 
.00800 
.00860 
.00930 
.01000 


SuooeseiTe 

oompree- 

■ionper 

incn. 


0. 

.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00012 
.00010 
.00018 
.00012 
.00022 
.00024 
.00030 
.00050 
.00026 
.00038 
.00056 
.00048 
.00054 
.00052 
.00064 
.00070 
.00042 
.00060 
.00070 
.00070 


Permanent 
set. 


Inch, 
0. 


.00002 


Sucoeaaive 

permanent 

aet. 


Inch. 
0. 


.00002 


.00004 


.00006 


.00002 


.00002 


.00010 


00004 


.00018 


.00008 


.00032 


.00014 


.00078 


.00046 


00230 


.00152 


00480 


.00250 


.00758 


Semarka. 


Initial  load. 


.00278 


Ultimate  atrengtli. 


Failed  by  triple  flexure. 
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Body  No.  11. 

No.  4586. 

Marks, '2  ^B^;'^^ 
Diameter,  l'M29. 
Sections^  area,  1  sqnare  inch. 
Leneth  of  stem,  23". 
Ganged  length,  20''. 


Applied  loada. 

Elongation 
per  inch. 

Socoeuive 

eloncmtion 

perlnch. 

Permanent 
aet. 

Sacoeaaive 

permanent 

aet. 

Benuffka. 

ToUi. 

Peraonaxe 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

S.OOO 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

29,340 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,340 

Inch. 
0. 

.000060 
.000100 
.000150 
.000206 
.000255 
.000305 
.000360 
.000415 
.000480 
.000550 
.000605 
.000680 
.000755 
.000635 
.000910 
.001005 
.001095 
.001210 
.001335 
.001465 
.001640 
.001850 
.002060 
.002150 

Inch. 
0. 

.000050 
.000050 

.oooa'M) 

.000055 
.000050 
.000050 
.000055 
.000055 
.000065 
.000070 
.000055 
.000075 
.000075 
.000080 
.000075 
.000095 
.000090 
.000115 
.000125 
.000130 
.000175 
.000210 
.000210 
.000390 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenalle  atrengtii. 

.000005 

.000005 

:::::::::::;:::::::" 

.000030 

.000025 

.000045 

.000015 

.000075 

.000030 

.000110 

.000035 

.000170 

.000060 

.000285 

.000116 

.000440 

.000155 

.000710 
.001000 

.666270 
.000290 

Fractnred  1''  from  neck.    Appearance,  nniform,  granular. 
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Ko.  4587. 


Marks,  ^2  V*,'"''' 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20"'. 


Applied  loads. 


Total. 

Per  square 
incb. 

PoiMMto. 

Pounds. 

l.OM 

1,000 

2,000 

2,000 

3.000 

8.000 

4,000 

4,000 

6,000 

8.000 

0,000 

8,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9.000 

10,000 

10.000 

11,000 

U,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

1ft,  000 

16,000 

16,000 

18,000 

17,000 

17,000 

18,000 

18,000 

10,000 

19,000 

20.000 

20,000 

21,000 

21,000 

32,000 

22,000 

23,000 

28,000 

24,000 

24,000 

25,000 

25.000 

37,500 

37.890 

SloncatioD 
per  Inch. 


Inch. 
0. 
.000046 
.000090 
.000140 
.000190 
.000235 
.000285 
.000335 
.000386 
.000435 
.000405 
.000550 
.000020 
.000080 
.000745 
.000810 
.000690 
.000900 
.001000 
.001155 
.001200 
.001390 
.001540 
.001075 
.001000 


Snccessivo 

elongation 

per  inch. 


Ineh. 


0. 


.000045 
.000045 
.000050 
.000050 
.000045 
.000050 
.000050 
.000050 
.000050 
.OOOMO 
.000055 
.000070 
.000060 
.000065 
.000065 
.000080 
.000070 
.000100 
.000096 
.000105 
.000130 
.000150 
.000135 
.000225 


Pennanent 
aet. 


Inch. 
0 


Saccessive 

permanent 

set. 


.000010 


.000030 


.000050 


.000085 


.000130 


.000196 


.000300 


.000455 
,000605 


Jneh. 
0 


.000010 


.000020 


.000020 


.000035 


.000045 


.000065 


.000106 


.000155 
.000150 


BeBiarka. 


Initial  load. 


Tensile  atrengtlu 


Fractured  f ''  from  neck.    Appearance,  uniform,  granular. 


12-INCH   B.    L.   RIFLED   MORTARS. 


169 


No.  096. 

Marks,  ^*^^V^ 

Length,  10".5/ 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 

Compres- 
sion per 
Incn. 

Successive 
compres- 
sion per 
incb. 

Permanent 
set 

Saccessive 

permanent 

set. 

TotaL 

Per  Mmiire 
incb. 

Povmdi. 
1.000 
2.000 
3,000 
4,000 
5,000 
8.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21.000 
22.000 
23.000 
24.000 
25.000 
28.000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
60,020 

Poundt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
84,000 
35,000 
38,000 
37,000 
88,000 
80.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
60,020 

Inch. 
0. 
.00004 

.00010 
.00016 
.00020 
.00026 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00066 
.00072 
.00078 
*    .00086 
.00092 
.00096 
.00104 
.00110 
.00116 
.00122 
.00132 
.00142 
.00150 
.00156 
.00166 
.00176 
.00190 
.00208 
.00222 
.00240 
.00266 
.00200 
.00324 
.00358 
.00386 
.00426 
.00474 
.00532 
.00576 
.00620 
.00676 
.00740 
.00798 
.00860 
.00916 
.00994 
.01076 
.0U74 

Jneh. 
0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.011006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00006 
.00010 
.00010 
.00014 
.00018 
.00014 
.00018 
.00026 
.00024 
.00034 
.00034 
.00028 
.00040 
.00048 
'    .00058 
.00044 
.00044 
.00056 
.00064 
.00058 
.00062 
.00056 
.00078 
.00082 
.00098 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Ultimate  strengtli. 

0. 

.00004  ' 

.00004 

- 

.00008 

.00004 

, 

.00012 

.00004 

.00022 

.00010 

.00056 

.00034 

.00150 

.00004 

.00334 

.00184 

.00460 

.00126 

.00910 

.00450 

Failed  by  triple  flexure* 
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No.  996. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Gauged  length,  5''. 


Applied  loads. 

Compres- 
sion per 
incn. 

Snooesalve 
compres- 
sion per 
inch. 

Permanent 
set. 

Snooessive 

permanent 

set. 

B«marka. 

Total. 

Persquiuv 
inco. 

Pounds. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
61,660 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

•      11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,eoo 

25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,660 

Inch. 
0. 

.00004 
.00006 
.00014 
.00018 
.00022 
.00028 
.00034 
.00040 
.00044 
.00048 
.00054 
.00060 
.00066 
.00072 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00114 
.00120 
.00128 
.00136 
.00150 
.00160 
.00170 
.00180 
.00106 
.00214 
.00232 
.00256 
.00286 
.00318 
.00346 
.00384 
.00424 
.00480 
.00524 
.00580 
.00620 
.00680 
.00732 
.00812 
.00860 
.00018 
.00998 
.01070 
.0U36 

Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00001 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00014 
.00010 
.00010 
.00010 
.00016 
.00018 
.00018 
.00024 
.00030 
.00032 
.00028 
.00038 
.00040 
.00056 
.00044 
.00056 
.00040 
.00060 
.00052 
.00080 
.00048 
.00058 
.00080 
.00072 
.00066 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Ultimate  strengtb. 

0. 

0. 

.00004 

.00004 

.00008 

.00004 

.00022 

.00014 

.00050 

.00028 

.00148 

'".06698 

.00334 

•     . 00186 

.00580 

.00246 

.00882 

.00302 

•   •  •  ■   •   A^   •  •  «   ■   • 

Failed  by  triple  flexure. 
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Ka  997. 


Marks,  12  Mj^^f.'^B, 

Length,  lO'^s! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  losda. 


TotaL 


1,000 
2,000 
3,000 
4,000 
6,000 
«,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
2S,000 
20,000 
30.000 
31,000 
32.000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,500 


PflTMiiftre 
inoD. 


Pounda. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000* 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,600 


Compres- 
sion 


inc 


r 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00046 
.00052 
.00058 
.00002 
.00068 
.00074 
.00080 
.00086 
.00092 
.00008 
.00102 
.00110 
.00114 
.00120 
.00130 
.00136 
.00146 
.00158 
.00172 
.00180 
.00194 
.00212 
.00236 
.00256 
.00286 
.00320 
.00350 
.00390 
.00436 
.00490 
.00546 
.00500 
.00616 
.00682 
.00736 
.00706 
.00840 
.00866 
.00904 
.00996 


Succeasive 
compres- 
sion per 
inch. 


0. 

.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00010 
.00006 
.00010 
.00012 
.00014 
.00008 
.00014 
.00018 
.00024 
.00020 
.00030 
.00034 
.00030 
.00040 
.00046 
.00054 
.00056 
.00044 
.00056 
.00036 
.00054 
.00060 
.00044 
.00026 
.00038 
.00032 


Permanent 
set. 


Inch, 


0. 


.00002 


00004 


00004 


00008 


00016 


00042 


00126 


Successive 

permanent 

set. 


Ineh. 


0. 


00002 


.0J002 


0. 


.00004 


.00008 


Bemarks. 


Initial  load. 


00020 


,C0084 


00302 


.00176 


.00518 


00704 


.00216 


.00186 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Body  No.  12  (third  casting). 


No.  4600. 


Diameter,  l"!i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  uicli. 

Sncceasive 

elongation 

per  Inch. 

Permanent 
Bet. 

Snccesaive 

permanent 

set. 

Bemarka. 

ToUl. 

PerBonare 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,  COO 

25.000 

28.530 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,630 

Jfi«A. 
0. 
.000056 

.000105 
.000160 
.000205 
.000255 
.000305 
.000360 
.000420 
.000485 
.000540 
.000600 
.000660 
.000740 
.000810 
.000895 
.000990 
.001095 
. 001205 
.00134a 
.001485 
.001660 
.001900 
.002150 
.002550 

Inch. 
0. 
.000065 
.000060 
.000055 
.000046 
.000050 
.000050 
.000055 
.000060 
.000065 
.000055 
.000060 
.000060 
.000080 
.000070 
.000065 
.000095 
.000105 
.000110 
.000135 
.000145 
.000176 
.0002^ 
.000290 
.000400 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenille  atrengtli. 

0. 

1 

.000010 

.000010 

.000030 

.000020 

.006645 

.000015 

.000090 

.000045 

. 000155 

.000065 

.000260 

.000105 

.000455 

.000195 

.000800 
.001090 

.000346 
.000290 

Fractured  at  middle  of  stem.    Appearance,  uniform,  granular. 
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No.  4601. 


Marks,  "%'^^ 
Diameter,  1".129. 
Sectional  area,  l^square  inch* 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Eloncation 
per  inch. 

Sacccssive 

elongation 

per  inch. 

Permanent 
set. 

Succesaive 

penuanent 

set. 

Bemarks. 

Total. 

Per  Bonore 
inch. 

Poftnds. 
1.000 
2.000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,020 

Inch. 
0. 
.000045 
.000000 
.000140 
.000190 
.000240 
.000290 
.000340 
.000390 
.000445 
.000495 
.000555 
.000610 
.000670 
.000740 
.000805 
.000885 
.000955 
.001040 
. 001125 
.001230 
.001 340 
.001485 
.001650 
.001825 

Inch. 
0. 
.000045 
.(X)0045 
.(M)0050 
.  0(Hia*>0 
.0(.OU5U 
.00O0.SO 
.000050 
.  OOOlViO 
.000055 
.00(H)50 
.000060 
.000055 
.000060 
.000070 

.ooooer* 

.000080 
.000070 
.000085 
.000085 
.0001U5 
.000110 
.000145 
.000165 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17.000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24.000 

25,000 

28,020 

0. 

Tcnaile  strength. 

• 

0. 

.000015 

.000015 

.000035 

.000020 

.000055           .000020 

.000095 

.000040 

.000145 

.000050 

.000245 

.000100 

.000415 
.000535 

.000170 
.000120 

1 

Fractured  at  middle  of  stem.    Apx)earance;  uniform,  granular. 
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No.  1010. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4«000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
59,060 


Per  square 
incj 


squfl 
ncn. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,0d0 
30,000 
31,.000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
53,000 
44,000 
45,000 
59,060 


Compree- 

sion  per 

incn. 


Inch, 
0. 

.00008 
.00012 
.00016 
.00024 
.00030 
.00034 
.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00104 
.00110 
. 00118 
.00124 
.00134 
.00142 
.00152 
.00164 
.00174 
.00188 
.00204 
.00222 
.00244 
.00264 
.00288 
.00326 
.00366 
.00404 
.00448 
.00402 
.00548 
.00592 
.00660 
.00700 
.00750 
.00834 
.00904 


Snocessivo 

oomprea- 

sion  ]>er 

incb. 


Inch.  ' 
0. 
.00008 
.00004 
.00004 
.00008 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00(K)6 
.00010 
.00008 
.00010 
.00012 
.00010 
.00014 
.00016 
.00018 
.00022 
.00020 
.00024 
.00038 
.00040 
.00038 
.00044 
.00044 
.00056 
.00044 
.00068 
.(K)040 
.00050 
.00084 
.00070 


Fermanent 
set. 


Inch. 
0. 


0. 


.00004 


.00006 


.00016 


Successive 
permanent 

Bvv* 


Inch. 
0. 


.00004 


.00002 


00010 


.00034 


.00068 


00018 


.00034 


.00176 


.00108 


00376 


.00200 


OOtiOO 


.00284 


Remarks. 


Initial  load. 


Ultimate  strent^li. 


Failed  by  triple  flexure. 
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No.  1011. 


Marks,   12M^K^TR. 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


Total. 


Pound$. 
1,000 
2,000 
3,000 
i,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38.000 
39,000 
40,000 
4t,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
58,200 


Per  square 
incn. 


Pound$. 
1,000 
2,000 
3,000 
4,000 
6,000 

e,ooo 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
S»,000 
21.000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4«,000 
47,000 
48,000 
49,000 
60,000 
68,200 


Compres- 
sion yer 
incn. 


Inth. 
0. 

.00004 
.00006 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
,000U 
.00050 
.00054 
.00058 
.00064 
.00070 
.00074 
.00080 
.00088 
.00094 
.00102 
.00106 
.00114 
.00120 
.00130 
.00138 
.00152 
.00164 
.00172 
.00180 
.00196 
.00218 
.00256 
.00281 
.00302 
.00324 
.00372 
.00414 
.00452 
.00402 
.00564 
.00600 
.00640 
.00690 
.00756 
.00808 
.00860 
.00890 
.00920 
.00958 
.01004 


Snccesflive 
compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00008 
.00014 
.00012 
.00008 
.00008 
.00016 
.00022 
.00038 
.00028 
.00018 
.00022 
.00048 
.00042 
.00038 
.00040 
.00072 
.00036 
.00040 
.00050 
•  00066 
.00062 
.00052 
.00030 
.00030 
.00038 
.00046 


set. 


set. 


Inch. 
0. 


Kemarks. 


hieh, 
0. 


0. 


00002 


.00002 


.00006 


00004 


.00008 


.00024 


00002 


00016 


.00050 


00026 


.00070 


.00168 


.00580 


.00760 


.00020 


.00008 


.00412 


.00180 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1012. 

Marks,  *2MRj,jB. 

Length,  10".6? 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Appli< 

id  loads. 

Per  square 
incn. 

Pmmd*, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,  (HK) 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
88.000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
58.500 

Compres- 
sion per 
inch. 

Ineh. 
0. 
.00004 
.00010 
.00014 
.00018 
.     .00024 
.00080 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00064 
.00070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00108 
.00114 
.00122 
.00130 
.00136 
.00148 
.00154 
.00164 
.00174 
.00188 
,00202 
.00216 
.0(»234 
.00254 
.00280 
.00310 
.00330 
.00386 
.00430 
.00480 
.00520 
.00560 
.00604 
.00650 
.00694 
.00750 
.00792 
.00834 
.00870 
.00910 

Saccesnive 
compres- 
sion per 
inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

• 

Total. 

PoundM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
3.3,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,500 

Ineh. 

0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.OOOOG 
.00010 
.00006 
.00008 
.00008 
.00006 
.00012 
.00006 
.00010 
.00010 
.00014 
.00014 
.1)0014 
.(H)018 
.00020 
.00026 
.00030 
.00020 
.00056 
.00044 
.00050 
.00040 

.  .00040 
.00044 
.00046 
.00044 
.00056 
.00042 
.00042 
.00036 
.00040 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

■ 

Ultixnfite  strengib. 

.00002 

.00002 

.00004 

.00002 

.00004 

0. 

.00008 

.00004 

.00022 

.00014 

.00040 

.00018 

.00110 

.00070 

.00270 

.00160 

. 

.00480 

.00210 

.00080 

...... 

.00200 

Failed  by  triple  flexure. 
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No.  4626. 


Marks,  ^  ^^f}J  «• 

Diameter,  l".l'29. 
Sectional  area  1  sijuare  inch. 
Length  of  stem,  23''. 
Oaaged  length,  20''. 


Applied  loads. 

EloDffation 
per  inuh. 

Successive 
eloiij^ation 
per  inch. 

Femuuieiit 

set. 

Saccessive 

pemianont 

set. 

'  Remarks. 

ToftiO. 

Per  sqnsre 
inoh. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

30,000 

21.000 

22,000 

23,000 

24,000 

25,000 

29,800 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,890 

• 

Insh. 
0. 
.000056 

.000106 
.000156 
.000210 
.000266 
.000316 
.000370 
.000426 
.000476 
.OIKXiaO 
.000585 
.000660 
.000725 
.000800 
.000875 
.000960 
.001050 
.001135 
.001230 
.001340 
.001475 
.00] 626 
.001790 
.002080 

Inch. 
0. 
.000055 

.000050 
.000050 
.000066 
.000055 
.900050 
.000065 
.000065 
.000060 
.000055 
.000056 
.000075 
.000065 
.000075 
.000075 
.000085 
.000090 
.000035 
.000096 
.000110 
.000135 
.000160 
.000165 
.000290 

Inch. 
0. 

Jtieh. 
0. 

TnftialloacL 

• 

Tensile  strongth. 

0. 

.000015 

.000015 

.000026 

.000010 

.000000 

.000035 

.OOOOSO 

.000020 

.000135 

.000056 

.000200 

.000006 

.000315 

.000115 

.000325 
.000700 

.000210 
.000175 

/••*•*""•••• 

Fractured  9".6  Horn  neck.    Appearauce,  granular. 
H.  Ex,  43 ^13 
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No.  4627. 


Diameter,  l'^i29. 
Sectional  area,  1  square  incli* 
Length  of  stem,  23'^ 
Gauged  length,  W. 


Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

13,000 

U,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,250 


Per  sqnare 
inon. 


^onffation 
per  inch. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,  poo 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,260 


Inch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000246 
.000295 
.000345 
.000395 
.000450 
.000515 
.000570 
.000635' 
.000695 
.000750 
.000820 
.000895 
.000955 
.001045 
.001135 
.001240 
.001340 
.001480 
.001600 
.001775 


Saooessivo 

olou^ation 

por  inch. 


Irich. 
0. 

.000045 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000065 
.000055 
.009065 
.00006a 
.000055 
.000070 
.000075 
.000060 
.000090 
.000090 
.000105 
.000100 
.000140 
.000120 
.000176 


Pennanent 
set. 


Inch. 


Snoceaslre 

pormanent 

set. 


.000390 
.000600 


Jneh. 


0. 

0. 

0. 

^ 

.000016 

.000015 

.000035 

.000020 

.000045 

.000010 

.000075 

.oooosb 

.000105 

.000030 

.000160 

.000056 

.000255 

.000096 

,000135 
,000110 


Bemarks. 


Initial  load. 


TensOe  strength. 


Fractured  ^'*  from  neck.    Appearance,  granular,' 
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No.  1028. 

liength,  10''.5" 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oaaged  length,  5". 


Applied  loadB. 

Compres- 

Bionper 

incn. 

SnocessiTO 

compres- 

•ion  per 

inch. 

Permanent 
eet. 

Sncceesive 
permanent 

set. 

Bemarkfl. 

TotaL 

Per  M  uare 
inon. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
84,000 
85,000 
36,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,460 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20)000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
88,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
64,460 

Inch, 
0. 

.00004 
.00006 
.00012 
.00016 
.00020 
.00026 
.00030 
.00034 
.00040 
.00044 
.00048 
.00052 
.00058 
.00004 
.00068 
.00072 
.00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 
.00182 
.00142 
.00152 
.00160 
.00172 
.00186 
.00208 
.00222 
.00242 
.00272 
.00306 
.00838 
.00384 
.00412 
.00456 
.00500 
.00548 
.00604 
.00646 
.00718 
.00758 
.00606 
.00882 
.00924 
.00080 

Inch, 
0. 
.00004 

.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00000 
.00008 
.00006 
.00006 
.00006 
.00000 
.00008 
.00008 
.00010 
.00010 
.00008 
.00012 
.00014 
.00022 
.00014 
.00020 
.00030 
.00034 
.00032 
00O46 
.00028 
.00044 
.OOOU 
.00048 
.00066 
.00042 
.00066 
.00046 
.00048 
.00076 
.00042 
.00066 

Inch, 
0. 

In^. 
0. 

Initial  load. 

• 

Ultimate  strength. 

0. 

0. 

0. 

.00004 

.00004 

.00014 

.00010 

.00036 

.00022 

.00104 

.00068 

.00264 

.00160 

.00488 

.00224 

.00724 

.00236 

Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MORTABS. 


So.  1020. 


Marks,  "\%tb. 

Length,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5*\ 


Applied  loads. 


Total. 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
-17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
S2,000 
33.000 
34,000 
35,000 
36,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,170 


Per  aqaare 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
35,000 
36.000 
37,000 
38.000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
64,170 


Comprea- 

sion  per 

inoA. 


Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00026 
.00030 
.00034 
.00038 
.00044 
.00048 
.00051 
.00058 
.00064 
.00070 
.00074 
.00080 
.00086 
.00002 
.00090 
.00104 
.00110 
.00114 
.00120 
.00130 
.00134 
.00140 
.00150 
.00156 
.00172 
.00192 
.00*210 
.00236 
.00252 
.00276 
.00316 

.ooru>2 

.00384 
.00430 
.00480 
.00530 
.00564 
.00600 
.00652 
.00706 
.00754 
.00814 
.00868 
.00914 
.00972 


Sacceaaive 

coraprf8- 

aiuu  per 

incn. 


Inch, 

0. 
.00006 
.00(106 
.00004 
.00004 
.00006 
.00004 
.00004 
.0C0O4 
.00006 
.00004 
.0(K)06 
.00U04 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00010 
.00004 
.00006 
.00010 
.00006 
.00016 
.00020 
.00018 
.00026 
.00016 
.00024 
.00040 
.00036 
.00032 
.00046 
.00050 
.00050 
.00034 
.00036 
.00052 
.00054 
.00048 
.00060 
.00054 
.00046 
.00058 


Fenuanont 
aet. 


Inch. 
0. 


,00002 


00001 


00006 


00012 


,00020 


,00036 


00114 


,00290 


,00486 


00722 


Succemive 

peruiMnent 

act. 


Jnek. 
0. 


.00002 


.00002 


"•» 

.00602' 


.00006 


.000p8 


.00016 


.00078 


.00176 


,00196 


00236 


Bcmarka. 


Initial  load. 


Ultimate  streogth. 


Failed  by  triple  flexure. 
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No.  1030. 


Marks,  i^Vf'^^* 
Length,  lO'^S? 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

CompreB- 

sion  per 

inch. 

SnccMgivo 

coiupres- 

Dion  per 

inch. 

PcmiAnoiit 
set. 

8ucce8«ire 

Itermanuut 

eot. 

KomarkB. 

ToUl. 

Per  M  nare 
IncD. 

Fbuntftf. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34.000 
35.000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
64,220 

Poftnds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,900 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
90,000 
31.000 
32,000 
83,000 
34.000 
35.000 
96,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,220 

Inch, 
0. 
.00004 

.00010 
.00016 
.00020 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00952 
.00056 
.00062 
.00068 
.00074 
.00080 
.00086 
.00002 
.00090 
.00102 
.00110 
.00116 
.00124 
.00132 
.00140 
.00148 
.00158 
.00170 
.00184 
.00196 
.00212 
.00232 
.  00252 
.00278 
.00296 
.00332 
.00368 
.00410 
.00464 
.00504 
.00558 
.0U506 
.00654 
.00720 
.00768 
.00800 
.00856 
.00924 
.00988 

Inch. 

0. 

.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006. 
.0U004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00014 
.00012 
.00016 
.00020 
.00020 
.00026 
.00018 
.000.3G 
.00036 
.00042 
.00054 
.00040 
.00054 
.00038 
.00058 
.00066 
.00048 
.00032 
.00066 
.00068 
.00004 

Inch, 
0. 

Inch, 
0. 

InitiAl  load. 

* 
* 

Ultimate  strength. 

0. 

.00C02 

.00032 

.00006 

.00004 

.00010 

.00004 

, 

.00020 

.00010 

.00044 

.00024 

.00116 

.00072 

.00270 

.00154 

.00406 

.00228 

.00734 

.00236 

Failed  by  triple  flexure. 
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Body  No.  13, 

No.  4596. 

Marks,  "^^*,^^ 

Diameter,  l".il2. 

Sectional  area,  ''.97  sqaare  inch. 

Length  of  stem,  23", 

Gauged  length,  20''. 


Applied  loadB. 

Xlongation 
perinoh. 

Suooessive 

elongation 

perlnch. 

Fermanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  gqnare 
IncD. 

Poundi. 

970 

1,940 

2,910 

3,880 

4,850 

.5.820 

6,700 

7,760 

8,730 

0,700 

10, 670 

11,640 

12, 610 

13,580 

14,550 

15,520 

16,490 

17,460 

18,430 

10,400 

20,370 

21,340 

22, 310 

23,280 

24,250 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch, 
0. 

.000055 
.000095 
.000160 
.000205 
.000265 
.000320 
.000380 
.00(»435 
.000495 
.000555 
.000630 
.000600 
.000765 
.000840 
.000930 
.001010 
.001110 
.001210 
.001340 
.001470 
.001610 
.001800 
.002040 
.002330 

Inch. 

.00^055 
.000040 
.000065 
.000045 
.000060 
.000055 
.000060 
.000055 
.000060 
.000060 
.000075 
.000060 
.000075 
.000075 
.000090 
.000080 
.000100 
.000100 
.000130 
.000130 
.000140 
.000190 
.000240 
.000290 

Tneh. 
0. 

Inch. 
0. 

InitUl  load. 

• 

TeosOe  strength. 

.0 

.000025 

.000025 

.000050 

.000025 

.000080 

.000030 

.ooono 

.000030 

.000170 

.000060 

.000320 

.000150 

.000405 

.000085 

.000675 
.000875 

.666276 
.000200 

Fractured  6".9  from  neck.    Appearance,  uniforjn,  granular. 
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No.  4597. 


Markg,  "  V^'^'^ 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  incli. 
Length  of  stem,  23'^ 
Ganged  length,  20'^ 


AppU«d  loads. 

Elooffatlon 
per Inch. 

Saocefwive 

eloDgatiofl 

porlnch. 

Pennanent 
aet. 

Suoceaoive 

permanent 

set. 

Remarks. 

TotaL 

Personaro 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

20,840 

Poundt. 

1,000 

3,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

ao,84o 

Inch. 
0. 

.000050 
.000100 
.000145 
.000196 
.000250 
.000306 
.000360 
.000410 
.000470 
.000620 
.000580 
.000640 
.000705 
.000770 
.000845 
.000910 
.000085 
.001100 
.001225 

Inch, 
0. 

.000050 
.000050 
.000045 
.000050 
.000055 
.000055 
.000055 
.000050 
.000060 
.000050 
.000060 
.000060 
.000065 
.000065 
.000075 
.000065 
.000075 
.000115 
.000125 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tenaile  strength. 

0. 

.000015 

.000015 

.000035 

• 

.000020 

.000040 

.000005 

.000060 

.000020 

.000095 

.000035 

'"*.*  666195' 

.000100 

Fractured  at  middle  of  stem.    Appearance,  granular,  with  coarse  dark 
spangles. 
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No.  1004. 


Length,  10"iJ. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


Total 


Poundi. 

1,000 

£,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27.000 

28,000 

20,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,000 

37,000 

rw.ooo 

39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,780 


Per  Bonare 
incD. 


Pounds. 
1,006 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
•  20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,780 


Compree* 

sionper 

lucQ. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00032 
.00036 
.00042 
.00046 
.  00052 
.00060 
.00064 
.00070 
.00074 
.00078 
.00086 
.00092 
.00096 
.00102 
.00110 
.00116 
.00124 
.00130 
.00138 
.00150 
.00158 
.00168 
.00172 
. 00184 
.00202 
.00216 
.00230 
.00258 
.002H8 
.  0(K{20 
.0a'U8 
.00388 
.00428 
.00408 
.0a'>34 
.00580 
.0OR5O 
.00710 
.00770 
.00854 
.00!)30 
.01018 
.  011194 
. 01176 


Suoceanive 

conipnss* 

aion  por 

incn. 


IneK 
0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.OOiKM 
.00(H)4 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00004 
.00004 
.00008 
.00006 
.00004 
.00006 
.00008 
.0U006 
.00008 
.00006 
.00008 
.00012 
.00008 
.00010 
.00004 
.00012 
.00018 
.00014 
.00014 
.00028 
.00030 
.00032 
.00028 
.00040 
.00040 
.00040 

.0004:6 

.00046 
.00070 
.00060 
.00066 
.00078 
.00076 
.00088 
.00076 
.00082 


Pamanent 

BOt. 


Inch. 
0. 


,00004 


00004 


00012 


,00016 


00022 


00050 


00104 


00288 


00540 


00938 


SnoccMive 

permanent 

act. 


Inch. 

0. 


.00004 


0. 


.00008 


.00004 


.00006 


.00028 


.00054 


00184 


00252 


00398 


Bemarka. 


Initial  load. 


nitihiate  atrengfh. 


Failed  by  triple  flexure. 
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No.  1005. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  ^'. 


Applied  loads. 


Total. 


Pawndf. 
1,000 
2,000 
S,000 
4«000 
&.000 
A,  000 
7.000 
8,000 

d.ooo 

10.000 
11.000 
12.000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
2S,000 
27.000 
28.000 
20.000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
4.1,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
60,580 


Por  nnimro 


Rmu 

BCh. 


Inc. 


Pwmdt, 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
60,580 


CompTM- 

sion  per 

inch. 


0. 
.00006 

.00012 
.00016 
.00020 
.00026 
.00032 
.00036 
.00040 
.^)0046 
.00054 
.00058 
.00062 
.00070 
.00074 
.00080 
.00080 

.Imwo 

.00006 
.00102 
.00110 
.00118 
.00124 
.00132 
.00138 
.00148 
.00154 
.00162 
.00172 
.00184 
.00204 
.00220 
.00244 
.00264 
.00294 
.00828 
.00858 
.00398 
.00444 
.00474 
.00532 
.00586 
.00634 
.00076 
.00726 
.00789 
.00820 
.00854 
.00886 
.00008 


SneoeBsive 

oompreB* 

sionper 

incn. 


0. 

.00006 
.00006 
.00004 

.00004 
.00006 
.00006 
.00004 

.00004 
.00006 
.00008 
.00004 
.00004 
.00008 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00010 
.00006 
.00008 
.00010 
.00012 
.00020 
.00016 
.00024 
.00020 
.00030 
.00034 
.00030 
.00040 
.00046 
.00030 
.00058 
.00064 
.00048 
.00042 
.00060 
.00060 
.00034 
.00004 
.00032 
.00022 


Fcormanent 

set. 


Inch. 
0. 


0. 


SuccesslTe 
l)emianont 

SOlr. 


Inch, 
0. 


.00006 


000(16 


.00012 


.00022 


.00044 


,00006 


00010 


00022 


.00130 


.00300 


00510 


WHWO 


,00066 


00170 


.00210 


.00160 


Remarlis. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  fiexnre. 
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No.  1000. 


Marks,  *2^j?¥7^' 

Lengtli,  W.5. 

Diameter,  1".120. 

Sectional  area,  1  square  inch. 

Gauged  length,  5'^ 


Applied  loodg. 

Compres- 

aion  per 

incn. 

Saooesaire 
compres- 
sion per 
inch. 

Permanent 
aet. 

Snooesaive 

permanent 

aet. 

Bom  arks. 

To1«l. 

Peraouaxe 
inon. 

Pounds. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11;  000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31, (KM) 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,060 

Poundi. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
2:{,000 
24,000 
26,000 
26,000 
27,000 
28.000 
28,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
65,060 

Ineh. 

0. 

.00006 
.00010 
.00016 
.00020 
.00024 
.00030 
.00034 
.00038 
.00044 
.00050 
.00056 
.00062 
.00068 
.00076 
.00080 
.00088 
.00094 
.00100 
.00108 
.00118 
.00124 
.00134 
.00140 
.00152 
.00164 
.00174 
.00186 
.00202 
.00222 
.00252 
.00270 
.00290 
.00318 
.00366 
.00420 
.00480 
.00510 
.00560 
.00614 
.00680 
.00750 
.00834 
.00880 
.01048 
.01116 
.01200 
.01340 
.01466 
.01630 

Ineh, 

0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00008 
.00010 
.00006 
.00010 
.00006 
.06012 
.00012 
.00010 
.00012 
.00016 
.00020 
.00030 
.00018 
.0G020 
.00028 
.00048 
.00054 
.00060 
.00030   . 
.00050 
.00064 
.00066 
.00070 
.00084 
.00046 
.00068 
.00068 
.00084 
.00140 
.00126 
.00164 

Ineh. 
0. 

Ineh. 
0. 

• 

Initial  load. 

• 

» 
Ultimate  strenglh. 

0. 

0. 

.00004 

.00004 

.00012 

.00008 

.00028 

.00016 

.00072 

.00044 

.00186 

.00114 

.00106 

.00220 

• 

.00790 

.00384 

.01310 

.00520 

Failed  by  triple  flexure. 
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Body  I^o.  13  (second  casting). 
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No.  4660. 

Marks,  ^^b\^^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonicatioii 
per  inch. 

Suoceuive 

elonj^ation 

per  Inoli. 

Femuuieiit 

set. 

Sucoeesive 

permanent 

Bet. 

Remarks. 

TotaL 

Per  Moaro 
inoli. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.006 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Inch, 
0. 

.000050 
.000100 
.000155 
.000205 
.000255 
.000315 
.000365 
.000430 
.000490 
.000555 
.000615 
.000680 
.000756 
.000845 
.000920 
.001010 
.001100 
.001215 
.001335 
.001460 
.001600 
.001825 
.002050 
.002310 

Ineh. 
0. 

.000050 
.000050 
.000U55 
.000050 
.000050 
.000060 
.000050 
.000065 
.000060 
.000065 
.000060 
.000065 
.000075 
.000090 
.000075 
.000090 
.000090 
.000115 
.000120 
.000125 
.000140 
.000225 
.000225 
.000200 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strengtli. 

.000010 

.000010 

.000025 

.000015 

.000045 

.000020 

.000065 

(000020 

.000110 

.000045 

.000185 

.000075 

.000215 

.000030 

.000400 

.000185 

.000690 
.000885 

.000200 
.000195 

Fractured  4".5  from  neck.    Appearance,  granular. 
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No.  4G61. 


Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23", 
Gauged  length,  20", 


Applied  loads. 

Elongation 
per  inch. 

■ 

Siioc<«BiTe 

elongation 

per  inch. 

Pormanont 
set. 

SacooMsivo 

pemiRnnnt 

not. 

Remarka. 

Total. 

Per  gqaaro 
inch. 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

28,450 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

112,000 

23,000 

24,000 

25,000 

28,450 

Inch, 
0. 

.000050 
.000100 
.  0001. ^O 
. 000200 
.000250 
.000305 
. 000355 
.000405 
.000460 
.000510 
.000560 
.000630 
.000695 
.000750 

,  (umio 

.000880 
.000050 
.001020 
.OOIUK) 
.001180 
.001265 
.001380 
.001495 
.001680 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.  000050 
.000055 
.  0(KK)50 
.000050 
.000070 
.000065 
.000055 
.000060 
.000070 
.000070 
.000070 
.0C0080 
.000080 
.000085 
.000115 
.000115 
.000185 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

■ 

Tensile  strongtli. 

.000010 

.000010 

.000040 

.000030 

.000045 

.000005 

.000060 

.000015 

.000090 

.000030 

.000105 

.000015 

.000150 

.000045 

.000210 

.000000 

.000300 
.000425 

.000090 
.000125 

Fractured  ''.45  from  neck.     Appearance,  granular;  coarse  stellar 
arrangement  on  one  side  of  fracture. 
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isy 


No,  1031. 

Marks,  *2 MR,. TB. 

Length,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Appliod  loads. 

SOU! 

icn. 


Total. 


Pounds. 

1,000 
2,  QUO 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
ll.OOO 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
28,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,600 


Per  square 
Inc 


Pounda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,600 


Compres- 

sion  per 

inch. 


Inch, 

0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00026 
.00032 
.00036 
.00042 
.00046 
.00052 
.00056 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
. 00096 
.00104 
.00110 
.00118 
.00124 
.00132 
.00142 
.00152 
.00160 
.00172 
.00184 
.00200 
.00214 
.00232 
.00252 
.00286 
.00326 
.00356 
.00388 
.00434 
.00488 
.00532 
.00570 
.00626 
.00600 
.00748 
.00796 
.00836 
.00900 
.00972 
.01044 


Sucoe««ive 

CK>mpreft- 

Bton  per 

incii. 


Inek. 
0. 

.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.0(H)06 
.00008 
.00010 
.00010 
.00008 
.00012 
.00012 
.00016 
.00014 
.00018 
.00020 
.00034 
.00040 
.00030 
.00032 
.00046 
.00054 
.00044 
.00038 
.00056 
.00064 
.00058 
.00048 
.00040 
.00064 
.00072 
.00072 


Permaneiit 
set. 


Inch. 
0. 


Successive 

permauont 

set. 


Inch, 
0. 


0. 


0. 


.00002 


.00010 


.00020 


.00044 


.00120 


.00290 


.00516 


.00780 


.00002 


.00008 


.00010 


.00024 


.00076 


.00170 


00226 


.00264 


Kemorks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1032. 


Marks,  12  M^R^E. 

Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loada. 

Comproa- 

aionper 

incn. 

SuooessiTo 

oomprea- 

aion  per 

inch. 

IruA. 

0. 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00018 
.00016 
.00018 
.00024 
.00034 
.00044 
.00022 
.00030 
.00048 
.00050 
.00064 
.00C42 
.00056 
.00064 
.00070 
.00048 
.00042 
.00064 
.00090 
.00074 

Permanent 

BOt. 

Sacoeaaire 

permanent 

aet. 

Total. 

Persqaare 
inch. 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
-^,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,800 

Poundt. 
1.000 
2,000 
3,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
2U.000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
62.800 

IneK. 
0. 

.00004 
.00006 
.00012 
.00016 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00074 
.00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140  - 
.00160 
.00160 
.00170 
.00182 
.00200 
.00210 
.002:)4 
.00258 
.00292 
.00336 
.00358 
.00388 
.00436 
.00486 
.00550 
.00592 
.00648 
.00712 
.00782 
.00830 
.00872 
.00936 
.01026 
.01100 

IfuA. 
0. 

Inch. 
0. 

InitlAlload.' 

* 

Ultimate  atrengih. 

0. 

0. 

.00004 

.00004 

.00008 

.00004 

.00020- 

.00012 

.00044 

.00024 

.00124 

.00080 

.00290 

.00166 

.00518 

.00258 

.00834 

.00286 

Failed  by  triple  iiexure. 
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Ko.  1033. 


Marks/^MRpTB, 

Length,  10".5" 
Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  5'\ 


Applied  loadB. 


TotaL 


Pintfidt. 
1,000 
2.000 
8,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
U,000 
18,000 
18,000 
14,000 
16,000 
18,000 
17,000 
18,000 
19,000 
80,000 
31,000 
28,000 
83,000 
84,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
81,000 
83,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
82,580 


Per 


ion. 


Poimdi. 
1,000 
2,000 
8,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
38,000 
84,000 
86,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
62,580 


Gomprea* 

■ion  per 

inofi. 


Inch. 
0. 
.00004 

.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00052 
.00056 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 
.00130 
.00138 
.00146 
.00164 
.00164 
.00174 
.00184 
.00198 
.00214 
.00234 
.00250 
.00276 
.00296 
.00324 
.00356 
.00308 
.00446 
.00476 
.00514 
.00556 
.00608 
.00650 
.00668 
.00724 
.00758 
.00782 


SaoceMire 
compres- 
sion per 
inch. 


Inch. 
0. 
.00004 

.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00014 
.00016 
.00020 
.00016 
.00026 
.00020 
.00028 
.00032 
.00042 
.00048 
.00030 
.00038 
.00042 
.00052 
.00042 
.00038 
.00036 
.00034 
.00024 


Permanent 
set. 


Ineh, 
0. 


0. 


.00002 


.00004 


.00008 


.00014 


.00032 


.00080 


.00200 


00382 


,00540 


'Successive 

permanent 

set. 


Tneh, 
0. 


.00002 


.00002 


.00004 


.00006 


.00018 


.00048 


.00120 


.00182 


.00158 


Keraarks. 


Initial  load. 


Ultimate  strength. 


Failed  b^  triple  flexure. 


VJ2 


12-INCU   B.   L.   BIFLED   MORTARS. 


Body  No.  13.    (Extra  disk  from  second  casting.) 


No.  4070. 


Marks,  12  M^K^.TTi, 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Klonxation 
Iieriuvli. 

Succosnire 

elonp^ation 

per  inch. 

Pennanent 

set. 

Snccesnivo 

pemiauent 

set. 

KemarkB. 

Total. 

Per  Bouare 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,600 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,100 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,d00 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,100 

Inch. 
0. 
.000055 
.000105 
.000160 
.000210 
.000270 
.000835 
.000395 
.000460 
.000505 
.000575 
.000640 
.000705 
.000775 
.000850 
.000940 
.001025 
.001110 
.001215 
.001345 
.001455 
.001600 
.001785 
.001955 
.002210 

Ineh. 
0. 

.000055 
.000050 
.000055 
.000050 
.000060 
.000066 
.000060 
.000055 
.000055 
.000070 
.000065 
.000065 
.000070 
.000075 
.000090 
.000085 
.000085 
.000105 
.000130 
.000110 
.000145 
.000185 
.000170 
.000255 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.000015 

.000015 

.000040 

.000025 

.000055 

.000015 

.000090 

.000045 

.000115 

.000025 

.000160 

.000045 

.000256 

.000095 

.000960 

.000105 

.000SO5 
.000750 

.000235 
.600155 

Fractured  2".9  from  neck.    Appearance,  granular. 
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No.  1040. 


12MB»TBs 


Marks,  "-^bX 

Length,  l(y\5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 
ToUl. 


Povndi. 

1,000 

2.000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

1»,000 

ao.ooo 

21.000 
22,000 
23,000 
34,000 
25.000 
28,000 
27.000 
28,000 
29.000 
30,U0O 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
4i000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
<5.480 


Per  aqnare 


aani 

lOU. 


ino 


Pound*. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,  (00 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
66,480 


Compres* 
•ion 


inc] 


r 


Inch, 
0. 
.00006 

.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00044 
.00050 
.00054 
.00060 
.00064 
.00072 
.00076 
.00082 
.00088 
.00006 
.00102 
.00108 
.00114 
.00122 
.00130 
.00136 
.OOIU 
.00152 
.00160 
.00170 
.00184 
.00196 
.00208 
.00^23 
.00242 
.00270 
.00290 
.00312 
.00348 
.00386 
.00428 
.00470 
.00508 
.00558 
.00616 
.006.54 
.00708 
.00752 
.00810 
.00850 
.00032 


Sacc«mivo 

oompres- 

sion  per 

inon. 


Inch. 

0. 

.00006 
.00004 
.00004 
.00CO4 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00014 
.00012 
.00012 
.00014 
.00020 
.00028 
.00020 
.00022 
.00036 
.00038 
.00042 
.00042 
.00038 
.00060 
.00058 
.00038 
.00054 
.00044 
.00058 
.00010 
.00083 


Permanent 
set. 


Inch. 
0. 


0. 


,00002 


000O4 


00008 


.00018 


.00010 


.00006 


0023C 


00426 


.00670 


Successive 

periiisnent 

sot. 


Inch, 
0. 


00002 


00002 


00004 


.00010 


.00022 


Bemarks. 


Initial  load. 


.00056 


.00134 


.00196 


.00244 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.Bx.43 ^13 


194 


12-lNCH    B.   L.    RIFLKD   MORTABS. 


No.  104I, 
Marks,  ^^MRjjTE. 

Leugth,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 
1.000 
2.0U0 
3.000 
4.000 
5,000 
0,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15.000 
16,000 
17,000 
IK,  000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,0(K) 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35, 000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,460 


VoT  snnare 


son 

ICO. 


inc 


Pounds. 
1,(NM) 
2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,  (HM) 
22,000 
2:),  000 
2^,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.04)0 
64,460 


Compres- 
sion per 
inch. 


Inch, 
0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00030 
.00034 
.00040 
.00046 
.00050 
.OOOM 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00108 
.00114 
.00122 
.00i:{0 

.ooi:« 

.00146 
. 00152 
.(MM  62 
.00172 
.00188 
.  00204 
.00216 
.00232 
.00252 
.00282 
. 003U8 
.00:{34 
.00368 
.00412 
.0(M68 
. 00512 
i  00550 
.00004 

.oo6:m 

.00604 
.00740 
.00784 
.00848 
.00908 
.00962 


SncccsstTs 

oompres- 

siou  per 

inon. 


Inch, 

0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.0(M)06 
.  00006 
.OOtXHt 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.000(»8 
.0(M)06 
.00010 
.  00010 
.00010 
.00016 
.  00012 
.00016 
.00020 
.OOOTfO 
.00026 
.00026 
.00034 
.00044 
.00056 
.00044 

.ooais 

.00054 

.ooorta 

.00058 
.00052 
.00038 
.00064 
.OUOOO 
.00054 


Permanent 
set. 


Inch. 
0. 


.00002 


.00004 


.00008 


.00014 


.00028 


.00050 


00116 


00272 


.00472 


.00710 


SoocessiTe 

purmaaent 

set. 


Inch, 
0. 


.00002 


.00002 


.00004 


.00006 


.00014 


.00022 


.00066 


.00156 


.00200 


.00238 


Remarks. 


Initiallood. 


Ultimate  strength. 


Failed  by  triple  flexure 
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Body  No.  14. 


No.  4593. 


Marks,  ^^mr^te. 

Diameter,  1".129. 
Sectdoual  area,  1  square  inch. 
Length  of  steni,  23''. 
Gauged  length,  20". 


Applied  loBdt. 

Eloni^iion 
per  inch. 

Suecesnive 

Permanent 
net. 

Succemivo 

|)ormanent 

set. 

Remarks. 

Total. 

Ver  Muare 
inch. 

eloii^atjnii 
per luoh. 

rounds. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,600 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

28,160 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

28,160 

Inch, 

0- 

.000060 
.000105 
.000165 
.000230 
.000200 
.000.345 
.000105 
.600460 
.000525 
.000595 
.000065 
.000740 
.000825 
.000900 
.000090 
.001085 
.001200 
.001325 
.001450 
.001610 
.001800 
.002125 
.002350 

Inch. 
0. 

.000050 
.000055 
.000060 
.000065 
.OOO(HX) 
.000055 
.000060 
.000055 
.000065 
.000070 
.000070 
.000075 
.000065 
.000075 
.000090 
.000095 
.000115 
.000125 
.000125 
.000160 
.000190 
.000325 
.000225 

Inch. 
0. 

Inch. 
0. 

Initial  Itxid. 
Tensile  stren;;th. 

0. 

.000025 

.000026 

.000045 

.000020 

.000075 

.000030 

.000105 

.000035 

.000185 

.000080 

.000300 

.000115 

.000500 

.000200 

.000650 

.000350 

Fractured  at  middle  of  stem.    Appearance,  uniform,  granular. 
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No.  4599. 

Marks,  >2MR^Tit| 

Diameter,  V'.V29. 
Sectional  area,  1  square  inclu 
Length  of  stem,  23". 
Gauged  length,  20'^ 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,020 


Per  Bquare 
inch. 


Poundi. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,(K)0 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,020 


Eloneatlon 
per  mch. 


Inch. 
0. 

.000055 
.000105 
.000150 
.000200 
.000260 
.000325 
.000385 
.OOOUO 
.000495 
.000555 
.000010 
.000670 

000740 
.000810 
.000885 
.000965 
.001000 
.OOll.'H) 
.001275 
.001400 

001550 
.  001740 
.001915 
.002240 


SacoosHive 

elou^tion 

per  inch. 


Inch. 
0. 

.000055 
.000050 
.000045 
.000050 
.000060 
.000065 
.000060 
.000055 
.000055 
,000060 
.000055 
.000060 
.000070 
.000070 
.000075 
.000080 
.000005 
.000090 
.000125 
.000125 
.000150 
.000190 
.000175 
.000325 


Permanent 
set. 


Inch. 


000610 
,000850 


Saccessive 

penuaueut 

set. 


Inch. 


0. 

0. 

0. 

•  •«*«•  •••««• 

.OOOOiO 



.000040 

.000050 

.000010  , 

.000080 

.000030 

.000100 

.000020 

.000160 

.000060 

.000250 

.000090 

.000375 

.000125 

,000235 
,000240 


Tnitial  load. 


Tensile  strength. 


Fractured  at  middle  of  stem.    Appearance^  granular. 
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No.  1007. 

Marks,  "^^;^^ 

Length,  I0".5. 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Gkiuged  length,  5'\ 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

ROOO 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

?7.000 

28,000 

29,000 

30.000 

31,000 

32,000 

33,000 

34,000 

85,000 

36,000 

a7.ooo 

38,000 

39,000 

40,000 

41,000 

42,000  . 

43,000 

44,000 

45,000 

46,000 

47.000 

48,000 

49,000 

50,000 

60,300 


Per  flqnare 
jncli. 


Pounds, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,800 


Compree- 

sionper 

inch. 


Inch. 
0. 

.00008 
.00014 
.00020 
.00026 
.000:t4 
.00038 
.00042 
.00050 
.00054 
.00060 
:  00068 
.00072 
.00U80 
.00086 
.00002 
.00098 
.00106 
.00114 
.00120 
.00128 
.00134 
.00140 
.00152 
.00158 
.00172 
.00182 
.00100 
.00204 
.00218 
.00234 
.00248 
.00206 
.00262 
.00314 
.00354 
.00390 
.00420 
.00472 
.00502 
.00570 
.00604 
.00652 
.00700 
.00770 
.00848 
.00886 
.00930 
.01030 
.01120 


SncccA^ive 

compren- 

■ion  per 

incn. 


Inch. 

a 

.00008 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00006 
.00012 
.00006 
.00014 
.00010 
.00008 
.00014 
.00014 
.00016 
.00014 
.00018 
.00016 
.00032 
.00040 
.00036 
.00030 
.00052 
.00030 
.00066 
.00034 
.00048 
.00048 
.00070 
.00078 
.00038 
.00044 
.00100 
.00090 


Permaneint 
aet. 


Inch, 
0. 


.00002 


.00008 


.00014 


.00020 


.00034 


.00072 


.00142 


,00292 


00530 


00840 


Saccessiye 

permanent 

aet. 


Inch, 
0. 


.00002 


.00006 


.00006 


.00006 


.00014 


.00038 


.00070 


.00150 


.00238 


KemarlLS. 


Initial  load. 


.00310 


Ultimate  strengtli. 


»*w^ 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   HOUTARS. 


No.  1008. 


Leiifrth,  10".6. 
Diameter,  I'M  29. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  5''. 


Applied  loads. 

Comprea- 

sion  per 

inch. 

SnecMWive 

conipres* 

sion  per 

inon. 

Permanent 
■eU 

Soccesaive 

permanent 

set. 

Remarks. 

Total. 

Per  Maare 
inon. 

Pound*. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
21),  000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,0(M) 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44.  (MM) 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
69,100 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,  (MM) 
6,000 
7,000 
8,000 
9,4MM) 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,  (MM) 
28,000 
29,000 
30.000 
31,000 
32.000 
33,000 
34.000 
35,  (MM) 
36.000 
37,000 
38.  (MM) 
39,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
59,100 

Jfi«A. 

0. 

.00006 
.00010 
.00016 
.00022 
.00028 

.ooo:u 

.00038 
.00042 
.00050 
.00054 
.00058 
.00064 
.00U70 
.00076 
.00084 
.00090 
.00096 
.00102 
.00110 
.(K)114 
.00122 
.00132 
.00138 
.00148 
.00158 
.00166 
.00178 
.00192 
.00204 
.00224 
.00238 
.00258 
.00284 
.003*30 
.00360 
.00382 
.00418 
.00466 
.00544 
.00594 
.00634 
.00690 
.00760 
.00814 
.00880 
.00950 
.01036 
.01138 
.01260 

Inch. 
0. 

.00006 
.00(M)4 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00010 
.00006 
.00010 
.00010 
.00008 
.00012 
.00014 
.00012 
.00020 
.00014 
.00020 
.00026 
.00042 
.00034 
.00022 
.00036 
.00048 
.00078 
.00050 
.00040 
.00056 
.00070 
.00054 
.00066 
.00070 
.00086 
.00102 
.00122 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

Ultimate  atrengfh. 

0. 

.00000 

.00006 

.00012 

.00006 

.00014 

.00002 

.00028 

.00014 

• 

.00062 

.00034 

.00150 

.00088. 

.00356 

.00206 

.00578 

.00228 

*"**"*•*""** 

.00990 

.00412 

Failed  by  triple  flexure. 


12-INCH   B.    L.    RIFLED   MORTARS 


1&9 


No,  1009. 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loadA. 

Total. 

Per  square 
inch. 

Pounds. 

PoftndM. 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

5.000 

5,000 

6,000 

6,000 

7.000 

7.000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11.000 

12,000 

12.000 

13,000 

13,000 

14,000 

14,000 

15,000 

15.000 

16,000 

16,000 

17.000 

17,000 

18,000 

18,000 

19,000 

19.000 

20,000 

20,000 

21.000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

28,000 

26,000 

27,000 

27,000 

28,000 

28,000 

2D,  000 

20,000 

30,000 

80.000 

31,000 

81,000 

32.000 

32,000 

33,000 

33,000 

84,000 

34,000 

85,000 

35.000 

36,000 

86,000 

37,000 

87,000 

38,000 

38,000 

38,000 

39,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43,000 

43,000 

44,000 

44,000 

45,000 

45,000 

46,000 

46,000 

47,000 

47,000 

48,000 

48,000 

40,000 

49,000 

50,000 

50.000 

67,500 

57.500 

Comprtti- 

Riou  per 

inch. 


Inch, 
0. 

.00004 
.00010 
.00014 
.00018 
.00026 
.00030 
.00034 
.00040 
.00046 
.00052 
.00658 
.00064 
.00070 
.00974 
.00082 
.00088 
.00094 
.00102 
.00110 
.00120 
.00126 
.00182 
.90140 
.00162 
.00164 
.00172 
.00184 
.00196 
.00214 
.00232 
.00250 
.00276 
.00304 
.00834 
.00376 
.00414 
.00444 
.OOiSO 
.00644. 
.00602 
.00646 
.00692 
.00744 
.00786 
.00876 
.00906 
.00930 
.00060 
.00984 


Sncc««»ive 

compres- 

aion  per 

incn. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00096 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00006 
.00006 
.OOUOS 
.00013 
.00012 
.00008 
.00012 
.00012 
.00018 
.00018 
.00018 
.00026 
.00028 
.00030 
.00042 
.00038 
.00030 
.00a36 
.00064 
.00048 
.00054 
.00046 
.00052 
.00042 
.00090 
.00030 
.00024 
.00030 
.00024 


Permanent 
set 


Inch, 

a 


.00002 


.00004 


.0OOU8 


SnccesftiT-e 

permanent 

set. 


Inch. 
0. 


.00002 


.00002 


00004 


.00014 


.00006 


.00030 


.00064 


.00156 


. 00350 


00556 


00734 


.00016 


.00034 


00092 


00194 


00206 


Remarks. 


Initial  looil. 


00178 


UltimaCo  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


Body  No.  14  (second  casting). 

No.  4666. 

Marks,  »MR^4TB, 

Diameter,  l"'.i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Ganged  length,  20". 


Applied  loads. 

mongaUon 
p«rTiich. 

SncceMive 

elongation 

per  inch. 

Permanent 
•et. 

Snocessive 

permanent 

•et. 

Semarks. 

TotaL 

Per  Minare 
inob. 

Potcndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,120 

Pottfub. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,120 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000200 
.000315 
.000365 
.000425 
.000495 
.000550 
.000610 
.000680 
.000750 
.OOU830 
.000910 
.001000 
.001100 
.001210 
.001325 
.001490 
.001650 
.001850 
.002050 
.002350 

0. 

.000050 
.000050 
.000050 
.000050 
.000060 
.000055 
.000050 
.000060 
.000070 
.000055 
.000060 
.000070 
.000070 
.000080 
.000080 
.000090 
.000100 
.000110 
.000115 
.000165 
.000160 
.000200 
.000200 
.000300 

Inch, 
0. 

Inch. 
0. 

Initial  load 
Tensile  strengtli. 

............ 

0. 

.000025 

.000025 

.000035 

.000010 

.000055 

000020 

.000100 

.000045 

.000160 

.000060 

.000255 

.000095 

.000445 

.000190 

.000695 
.000900 

.000250 
.000205 

Fractured  5^.5  from  neck.    Appearance,  granular. 
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No.  4667. 


Marks,  ^2  ^m'^.^^ 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  iottds. 

Elon^atioii 
per  mob. 

SaocoMive 

eloneation 

perinob. 

Pemuuieiit 
set. 

SnoeeMlTe 
permaDOnt 

•et. 

Bemarka. 

TotaL 

Personare 

POttSMlf. 

1,000 

2.000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

25,000 

29.100 

PoWMff. 

1.000 

2.000 

3.000 

4.000 

6,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14.000 

15^000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

26,000 

29.100 

Inch. 
0. 

.000060 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.000460 
.    .000620 
.000690 
.000650 
.000706 

.ooon& 

.000850 
.000910 
.001000 
.001090 
.001190 
.001296 
.001410 
.001560 
.001720 
.001900 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000056 
.006060 
.000055 
.000060 
.000070 
.000060 
.000056 
.000070 
.000075 
.000060 
.000090 
.000090 
.000100 
.000105 
.000115 
.000150 
.000160 
.000180 

•  Inch. 
0. 

Inch. 
0. 

• 

TniUalload. 

y 

Tenaile  8tToi)«::th. 

0. 

.000025 

.000025 

.000045 

.000020 

.000050 

.000005 

.000085 

.000035 

.000125 

.000040 

.000195 

.000070 

.000300 

.000105 

.000465 
.000599 

.000156 
.000140 

Fractured  10''  from  neck.    Appearance,  granular. 
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12-INCH   B.    L.    KIFLED   MOKTAR3. 


liTo.  1034. 


Length,  IC'i! 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Gaaged  length,  5''. 


Applied  loada. 


Total. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
fi.lHiO 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
•  49.000 
50,000 
00,900 


Per  sonare 
Incn. 


Pbufuff. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
16.000 
47,000 
48,000 
49,000 
50,000 
60,900 


Comprea- 

Rioii  Iter 

iiicn. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.(K)028 
.00032 
.00038 
.00044 
.00050 
.00054 
.0U060 
.00064 
.00070 
.00076 
.00082 
.00086 
.00092 
.00096 
.00106 
.00112 
.00120 
.00128 
.00140 
.  00140 
. 00152 
.00162 
.00174 
.00188 
.00204 
.00220 
.00244 
.00270 
.00202 
.00326 
.00356 
.00398 
.00430 
.00478 
.00544 
.00580 
.00624 
.00682 
.00734 
.00782 
.00826 
.00858 
.00918 
.00972 


Sacoessive 

oompree- 

Rioii  per 

iiion. 


Inch. 
0. 
.00004 

.00006 
.00004 
.00001 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00008 
.00(N)6 
.00008 
.00008 
.00012 
.00006 
.00006 
.00010 
.00012 
.00014 
.00016 
.00016 
.00024 
.00026 
.00022 
.00034 
.00030 
.00042 

.ooo:{2 

.0MM8 
.00066 
.00036 
.00044 

.ooe.'K 

.00052 
.00048 
.00044 
.00032 
.00060 
.00054 


Permanent 

set. 


•    IndL 
0. 


0. 


.00002 


.00006 


.00010 


.00022 


.00046 


00124 


00284 


00508 


00720 


SocceaeiTe 

permanent 

aet. 


Inch, 
0. 


.00002 


.00004 


.00004 


.00012 


.00024 


.00078 


.00160 


.00224 


.00212 


Remarka. 


Iniiiol  load. 


Ultimate  atrength. 


Pailed'by  triple  flexnre. 
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No.  1035. 


Marks,  "ViS7^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectdonal  area,  1  square  incli. 
Ganged  length,  5". 


Appli 

ed  loarls. 

Perwuiare 
iiicn. 

Comprca- 

sioii  per 

intli. 

SnocQHHive 

oomprea- 

aion  per 

inoh. 

Permanent 
aet. 

Sncceaaivo 
pomianont 

BOt. 

Renmrka. 

TotaL 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.O0O 

6,000 

7.O0O 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16.000 

17.000 

IK.  000 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,(K)0 
6,000 
7.000 
8,000 
9^000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
-    24,000 
25,000 
26,000 
27,000 
28,  (KM 
29,000 
30.000 
31,  f»00 
32,000 
3:f,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,780 

Ineh. 
0. 
.00004 
.00008 
.  (10012 
.00018 
.00022 
.00020 
.00032 
.00036 
.00042 
.00046 
.00052 
.00058 
.00064 
.00008 
.00074 
.  00080 
.  00086 
.00002 
.00098 
.00106 
.00112 
.00118 
.00124 
.  00132 
.00142 
.  00150 
.00160 
.00172 
.00186 
.00208 
.00224 
.00242 
.00268 
.00300 
.00342 
.  00378 
.00418 
.00458 
.00520 
.00.562 
.00620 
.00654 
.00710 
.00814 
.00848 
.00888 
.  000.'i2 
.01028 
.01108 

Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.U0006 
.00004. 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 

.     .00010 
.00008 

.      .00010 
.00012 
.00014 
.00022 
.00010 
.00018 
.00026 
.00032 
.00042 
.00036 
.00040 
.000*0 
.00062 
.00042 
.  00058 

.ooirn 

.  O0U50 
.00104 
.00034 
.00040 
.00064 
.00076 
.00080 

Ineh. 
0. 

Ineh. 
0. 

Tnitial  load. 
Ultimate  strengtii. 

0. 

0. 

.00004 

.00004 

19,000 

20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
48,000 
50,000 
61,780 

.00010 

.00006 

.00020 

.00010 

.00068 

.00048 

.00134 

***.o6666 

.00326 

.00192 

.00584 

.00258 

.00848 

.00264 

Failed  by  triple  flexare. 
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No.  1036, 
Marks,  «  ^  K;^  t  r, 

Length,  10''.5.'* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loadn. 


Total. 


Poundi. 
1,(M)0 
2,000 
3.000 
4,000 
5,000 
«,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60.000 
60,600 


Per  square 
inc 


iqnfl 
icli. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39.000 
40.000 
41,009 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
69,600 


Compres- 
sion per 
incn. 


Inch. 

0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00052 
.00058 
.00062 
.00068 
.00074 
.00080 
.00086 
.00092 
.00096 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00158 
.00168 
.00184 
.00202 
.00220 
.00236 
.00258 
.00284 
.00320 
.00360 
.00392 
.00440 
.00516 
.00562 
.00602 
.00664 
.00728 
.00790 
.00840 
.00880 
.00936 
.01016 
.01092 


Successive 
compres- 
sion per 
incD. 


Inch, 

0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00016 
.00018 
.00018 
.00016 
.00022 
.00026 
.00036 
.00040 
.00032 
.00048 
.00076 
.00046 
.00040 
.00062 
.00064 
.00062 
.00050 
.00040 
.00056 
.00080 
.00076 


Permanent 
set. 


Tneh. 
0. 


0. 


00002 


.00004 


00006 


00018 


,00046 


,00118 


00322 


00566 


,00836 


Saccessive 

permanent 

set. 


Inch, 
0. 


.00002 


.00002 


.00004 


,00010 


,00028 


.00072 


.00204 


.00244 


.00270 


Eemu'ks. 


Initial  load. 


Ultimate  strengih. 


Failed  by  triple  flexure. 
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Body  No.  16. 


No.  4604. 


Marks,  ^V^,T«« 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20".   ' 


AppU 
ToUL 

ed  loads. 

Peraqnare 
inca. 

Elongation 
per  mob. 

Snccesaive 

elonfsation 

pctrinoh. 

Permanent 

set. 

Snccesaive 

permanent 

set. 

Bemarks. 

PouiuU, 

1,000 

2,000 

3.000 

4,000 

6,000 

8,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,600 

Foundi, 

1,000 

2,000 

3,ii00 

4,000 

6,000 

6,000 

7,W0 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,600 

Inch. 
0. 

.000056 
.000105 
.000100 
.000215 
.000280 
.000340 
.000405 
.000475 
.000540 
.000615 
.000700 
.000780 
.000850 
.000950 
.001045 
.001155 
.001290 
.001435 
.001600 
.001775 
.002000 
.002300 
.002650 

JnA, 
0. 

.oooa55 

.000050 
.000055 
.000055 
.000065 
.000060 
.000065 
.000070 
.000065 
.000075 
.000085 
.000080 
.009070 
.000100 
.000095 
.000110 
.000135 
.000145 
.000165 
.000175 
.000225 
.000300 
.000350 

Inch. 
0. 

Jfieh. 
0. 

Initial  load. 

Tennilo  strength. 

0. 

.000040 

.000040 

.000065 

.000025 

.000105 

.000040 

.000160 

.000056 

.000250 

.000090 

.000415 

.000165 

.000665 

.000250 

.001150 

.000485 

" 

Fractured  3^''  from  neck.    Appearance,  granular,  with  coarse  stellar 
arrangement. 
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No.  4605. 

Marks,  "V»,'^^ 
Diameter,  l".i29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23''. 

Gauged  length,  20". 


ApplifMl  loads. 

Elongation 
per  inch. 

SacceftRiTe 

elongation 

perlnch. 

Permanent 
aet. 

SncceaHive 

Bomarka. 

Total. 

Peraqnare 
inca. 

permanent 
set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch. 
0. 

.000056 
.000105 
.000156 
.000210 
.000260 
.000315 
.000375 
.000440 
.000505 
.000565 
.000630 
.000605 
.000760 
« 000840 
.000915 
.001000 
.001100 
.001200 
.001320 
.001490 
.001655 
.001825 
.002100 
.002400 

Inch, 
0. 

.000055 
.000050 
.000050 
.000055 
.000050 
.000055 
.000060 
.000065 
.000065 
.000060 
.000065 
.000065 
.000065 
.000080 
.000075 
.C00085 
.000100 
.000100 
.000120 
.000170 
.000165 
.000170 
.000275 
.000300 

In^. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  atrongth. 

0. 

.000026 

.000025 

.000045 

.000020 

.000055 

.000010 

.000095 

.000040 

.000155 

.000060 

.000240 

.000085 

.000420 

.000180 

.000705 

.000285 

Fractured  9J"  from  neck.    Appearance,  uniform,  granular. 
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No.  1013. 

Marks,  ^*^^1.,^^ 
Length,  10". 5^ 
Diameter,  l'M29. 
Sectional  area,  1  square  incli. 
Gauged  length,  5'^ 


Applied  loada. 


ToUL 


Foundi. 

1.000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25.000 
20,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
33^000 
34,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
66,550 


Peraqnare 
inoli. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21.000 
22.000 
23,000 
24.000 
25.000 
26,000 
27.000 
28.000 
29.000 
80,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
87.000 
86,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,560 


Oompres- 

sioD  per 

inch. 


Inch. 
0. 
.00004 

.00008 
.00012 
.00016 
.0U024 
.00028 
.00034 
.00038 
.00044 
.00052 
.00058 
.00066 
.00070 
.00(^8 
.00084 
.00090 
.00006 
.00104 
.00112 
.00118 
.00128 
.00138 
.00148 
.00158 
.00170 
.00182 
.001!)2 
. 00204 
.00224 
.00240 
.0U264 
.00*284 
.00310 

.ooau 

.00376 
.00124 
.00466 
.OaVK) 
.00550 
.00600 
.00644 
.00672 
.00760 
.00792 
.00840 
.00868 
.00806 
.00910 
.00930 


SaooaMive 

oonpres- 

sion  per 

inciL, 


IndL 

0. 

.00004 
.00004 
.00004 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00010 
.00012 
.00012 
.00010 
.00012 
.00020 
.00016 
.00024 
.00020 
.00026 
.00034 
.00032 
.00(H8 
. 00042 
.00036 
.00050 
.00050 
.00044 
.00038 
.00088 
.00032 
i 00048 
.00028 
.00028 
.00014 
.00020 


Peraument 
•et. 


Inch, 
0. 


0. 


SuoceMire 

permaoent 

set. 


Inek. 
0. 


.00004 


.0001*8 


.00014 


.00028 


.00004 


.00004 


.00006 


.00014 


.00064 


.00100 


.00340 


;00550 


.00684 


.00036 


.00006 


00180 


,00210 


,00134 


Kemarks. 


Initial  load. 


Uliimato  strength. 


Failed  by  triple  flexure. 
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No.  lOU. 

Marks,  ^2  Vi:."^^ 
.  Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  loads. 

• 

Compree- 

aion  per 

inch. 

Snocesaive 

oompree- 

sionper 

incn. 

PennaneDt 

set. 

BnccesAfve 

permanent 

set. 

• 

KcmartLB, 

Totel. 

Per  Muare 
incn. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
20.000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,580 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16;  000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83.000 
84,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
50,000 
57,580 

Inch. 

0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00030 
.00034 
.00040 
.00048 
.00054 
.00058 
.00064 
.00068 
.00074 
.00080 
.00086 
.00004 
.00102 
.00108 
.00114 
.00124 
.00130 
.00140 
.00152 
.OGIGO 
.00174 
.00182 
.00194 
.00212 
.00228 
.00252 
.00284 
.00310 
.00336 
.00376 
.00420 
.00460 
.00510 
.00576 
.00630 
.00684 
.00724 
.00814 
.00900 
.00960 
.01040 
.01120 
.01230 
.01400 

Jneh. 

0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006  ' 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00010 
.00006 
.00010 
.00012 
.00008 
.00014 
.00008 
.00012 
.00018 
.00016 
.00024 
.00082 
.00026 
.00026 
.00040 
.00044 
.00040 
.00050 
.00066 
.00054 
.00054 
.00040 
.00090 
.00086 
.00060 
.00080 
.00080 
.00110 
.00170 

Inch. 
0. 

Inch. 
0. 

IiiitiaUoad. 
Ultimate  strengtli. 

0. 

.00004 

.00004 

.00008 

.00004 

.00012 

.00004 

.03026 

.00014 

.00060 

.00032 

.00164 

.00104 

.00370 

.00206 

.00670 

.00300 

.01120 

.00450 

Failed  by  triple  flexure. 
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No.  1015, 


Marks/2MR^TH. 

Length,  W.o. 
Diameter,  l'M29. 
Sectional  area,  1  square  iuch. 
Ganged  length,  5*\ 


Applied  loads. 


I 


ToUL 


Pound*. 
1,000 
2,000 
3,000 
4,000 
S,000 

aooo 

7,000 
8,000 
9,000 
10.  COO 
11.000 
12.U00 
13,000 
14,000 
15,000 
16.0U0 
17,000 
18.000 
19.000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
4i,000 
45,000 
40.000 
47,000 
48,000 
49.000 
50.000 
55,660 


Per  sqnare 
inco. 


Pound*. 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17.000 
18,000 
10,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
88.000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50.000 
55,680 


Compres- 
sion per 
iuoli. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00046 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00080 
.00092 
.00098 
.00104 
.00112 
.OOllG 
.00124 
.00132 
.00144 
.00154 
.00162 
.00172 
.00184 
.00106 
.00214 
.00232 
.00254 
.00278 
.00300 
.00.344 
.00380 
.00430 
.00472 
.00514 
.00568 
.00630 
.00678 
.00750 
.00824 
.00884 
.00054 
.01024 
.01120 
.01202 


Saccessivo 
compres- 
sion per 
inch. 


FaOed'by  triple  flexure. 
H.  Ex.  43 U 


Inch. 

0. 

.00004 
.001)04 

.0U0O4 

.0C004 
.00006 
.0U006 
.00004 
.OOOtO 
.0UO08 
.UU004 
.00(K)4 
.000(»6 
.(NKKM 
.  00006 
.00000 
.00(HM 
.  OOIKjO 
.00006 
.00006 
.  O0OU8 
.00004 
.00008 
.U0008 
. 00012 
.00010 
.00008 
.00010 
. 00U12 
.00012 
.00018 
.00018 
.00022 
.00024 
.00022 
.00044 
.00036 
.00050 
.00042 
.00042 

.ooor>4 

.00002 
.00048 
.00072 
.00074 
.00060 
.00070 
.00070 
.00104 
.00082 


Permanent 
set. 


Inch. 
0. 


Saccesslye 

permanent 

set. 


Kemarkfl. 


liieh. 
0. 


Initialload. 


0. 


.00004 


,00004 


.00000     I 


00002 


00010 


,00014 


.00022 


00012 


.00018 


00026 


r 


.00124    . 


00076 


00320 


00196 


00590 


00944 


00270 


00354 


intimate  strength. 
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Body  No.  16  (second  casting). 


No.  4668. 


Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

• 

ElonpitioD 
per  inch. 

SncceitaiTe 

Permanent 
set. 

Sacceasive 

permanent 

set. 

Semarka. 

Total. 

Peraaoan 
inon. 

eloiijrntioD 
per  lucb. 

Poundt, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

2orooo 

21,000 
22,000 
23,000 
24,000 
25,000 
27,120 

Pounda. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

•,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

27,120 

Ineh. 
0. 

.000060  . 
.000100 
.000155 
.000205 
.000280 
.000320 
.000390 
.000445 
.000500 
.000500 
.000030 
.000700 
.000770 
.000850 
.000025 
.001010 
.001110 
.001215 
.001340 
.001485 
.001625 
.001825 
.002040 
.002350 

Jneh. 
0. 

.000C50 
.000050 
.000056 
.000050 
.000055 
.0U0060 
.000070 
.000055 
.000055 
.000060 
.000070 
.000070 
.000070 
.000080 
.O00b75 
.000085 
.000100 
.000105 
.000125 
.000145 
.000140 
.000200 
•     .000215 
.000310 

Inch.  . 
0. 

Inch. 
0. 

Initial  load. 
Tenafle  atreogih. 

...••....••• 

.000010 

.000010 

•••••••••••• 

*•••••«••••• 

.000040 

.000030 

.000030 

.000010 

.000090 

.000040 

,000110 

.000020 

.000190 

.000080 

.000290 

.000100 

.000450 

.000100 

.000700 
.000900 

.000250 
.000200 

Fractured  3'\6  from  neck.    Appearance,  granular. 
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ISf.  46G9. 
Marks,  WMK^TB, 

Diameter,  l".i29. 
SectioDal  area,  1  s^nare  inch. 
Length  of  stem,  23''. 
&aaged  length,  20''. 


Applied  loads. 

Elongfttioii 
per  Inch. 

Succeftsive 

PermaneDt 
eet. 

SnccesRivft 

Hemarks. 

ToUl. 

Per  Muare 
incn. 

eloneation 
per  Inch. 

permanent 
Bet. 

Ptninds. 

1,000 

2.000 

3,000 

4.000 

5.000 

6,(K)0 

7,000 

&000 

9,000 

10,000 

11,000 

12.000 

11,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,060 

Pmmds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,050 

Inch. 
0. 
.000060 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350   - 
.000400 
.000450 
.000510 
.000560 
.000635 
.000700 
.000755 
.000820 
.000900 
.000980 
.001060 
. 001145 
.001255 
.001.360 
.001500 
.001650 
.001825 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000060 
.000050 
.000075 
.000065 
.000055 
.0OQU65 
.000080 
.000080 
.000080 
.000085 
.000110 
.  00t»105 
.000140 
.000150 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000016 

.000015 

\    .000040 

.000025 

.000050 

.000010 

.000090 

.000040 

.000115 

.000026 

.000180 

.000065 

.000266 

.000086 

.000420 
.000550 

• 

.000155 
.000130 

Fractured  2".l  &om  neck.    Appearance,  granular. 
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No.  1037. 


Marks/^Vi:,  ^ 
LengtL,  1U".5. 

Diameter,  1".129. 

Sectional  area,  1  nquare  inch* 

Ganged  length,  5". 


Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
3.000 
4,000 
6,000 
•  6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
81,000 
32,000 
83,000 
84,000 
35,000 
86,000 
87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,650 


Per  square 
inc 


Bqnt 
icn. 


Pounds, 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,650 


Compres- 
sion per 
incD. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00046 
.00052 
.00056 
.00060 
.00066 
.00072 
.00076 
.00082 
.00088 
.00094 
.00102 
.00108 
.00114 
.00122 
.00130 
.00136 
.00144 
.00154 
.00166 
.00176 
.00190 
.00210 
.00226 
.00244 
.00272 
.00302 
.00340 
.00370 
.00412 
.00456 
.00504 
.00550 
.00590 
.00632 
.00682 
.00750 
.00806 
.00840 
,00888 
.00946 
.01002 


Successive 
compres- 
sion per 
inch. 


Inch. 

0. 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.  00U06 
,  00006 
.  00004 
.  0(HH)4 
.  00!  06 
.  00000 
.00004 

'  ,  OOOtiO 
.00006 
.  00<KK} 
.  00008 
.00(XHS 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
. 00012 
.00010 
.00014 
.C0020 
.00016 
.00018 
.00028 

.  ooa'iO 

.00038 
.00030 
.00042 
.00044 
.00048 
.00046 
.00040 
.00042 
.00050 
.00068 
.00056 
.00034 
.00048 
.00058 
.00056 


Permanent 
set 


Inch, 
0. 


0. 


.00004 


.00006 


.00010 


.00022 


.00050 


.00134 


.00306 


.00524 


.00748 


Successive 

permanent 

set. 


Ineh. 
0. 


.00004 


.00002 


.00004 


00012 


.00028 


.00084 


.00172 


.00218 


.00224 


Bemarks. 


Initial  load. 


Ultimate  starength. 


Failed  by  triple  flexure. 
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No.  1038. 
Marks,  12  M^R^TR, 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loadB. 


TotaL 


Pounds. 

1.000 

2,000 

3.000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

le.ooo 

17,000 

18,000 

19,000^ 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

84,000 

35,000 

36,000 

37,000 

38.000 

39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46,000 

47.000 

48,000 

49,000 

60,000 

61,660 


Fer  square 


squn 
uch. 


iuc. 


P<mnds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
83.000 
34,000 
35,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
60.000 
61,560 


Compres- 

sion  per 

incn. 


Inch, 

0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.00012 
.00050 
.00054 
.00060 
.00004 
.00070 
.00076 
.G0082 
.00088 
.00094 
.OUIOO 
.00108 
.00112 
.00120 
.00128 
.00134 
.00144 
.00152 
.00164 
.00174 
.00196 
.00212 
.00230 
.00246 
.00264 
.00296 
.00324 
.00374 
.00412 
.00472 
.00520 
.00564 
.00612 
.00654 
.00712 
.00774 
.00832 
.00892 
.00946 
.01000 
.01060 


Sa<ice88ive 

compres- 

eioD  i>er 

inch. 


Inch. 

0. 

.00004 
.00006 
.OOOCH 
.00001 
.0000(5 
.00004 
.00001 
.00004 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 

. ooaoe 

.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00008 
.00006 
.00010 
.00008 
.00012 
.00010 
.00022 
.00016 
.00018 
.00016 
.00018 
.00032 
.00028 
.00050 
.00038 
.00060 
.00048 
.00044 
.00048 
.00042 
.00058 
.00062 
.00058 
.00060 
.00054 
.00054 
.00060 


Permanent 
Bet. 


Inch. 
0. 


0. 


.00002 


.00006 


00010 


.00022 


.00060 


.y: 

.00130 


.00326 


.00576 


.00802 


Snccemive 

permanent 

set. 


/ncA. 
0. 


00002 


.00004 


.00004 


.00012 


.00038 


.00070 


.00196 


.00260 


.00226 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1039. 


Marks,  ^»^mV* 
Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  5". 


Applied  loads. 


Total. 


PmtiidM. 
1,000 
2,000 
3.000 
4.000 
6,000' 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28.000 
29.000 
30,000 
31,000 
82,000 
38,000 
34,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40^000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
69,800 


Per  sqnaro 
inch. 


PouudM. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
88.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
59,800 


Compres- 

Hion  per 

inch. 


Ineh. 

0. 

.00004 
.  00(X)8 
.00012 
.00018 
.00022 
.00028 
.0OU:i2 
.00038 
.00044 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00148 
.00156 
.00168 
.00180 
.00196 
.00212 
.00234 
.00260 
.00286 
.00316 
.00348 

.  .00378 
.00422 
.00462 
.00508 
.00560 
.00600 
.00648 
.00720 
.00760 
.00804 
.00838 
.00868 
.00908 
.00928 


Snccessive 

coiApres- 

sioii  i>er 

iucn. 


Inch. 

0. 

.00004 
.06004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.  00(K)6 
.00008 
.00006 
.00(K)8 
.00008 
.00008 
.00010 
.00008 
.00012 
.00012 
.00016 
.00016 
.00022 
.Oi)u26 
.00026 
.00030 
.  00032 
.00030 
.00044 
.00040 
.00046 
.00052 
.00040 
.00048 
.00072 
.00040 
.00044 
.00034 
.00030 
.00040 
.00020 


Permanent 
set. 


Ineh, 
0. 


Sacoeaaive 

permanent 

aet. 


Ineh. 
0. 


Remarks. 


Initial  load. 


0. 


.00002 


.00002 


00004 


.00002 


.00010 


.00022 


00006 


.00012 


.00054 


.00032 


.00142 


.00310 


.00534 


.00093 


.00088 


.00168 


00224 


.00158 


Ultinuite  strength. 


Failed  by  triple  flexure. 
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Body  ^o.  16. 


Diameter,  1".129. 
SectioDal  area,  1  square  inch* 
LeDgth  of  stem,  23". 
Oaaged  length,  20''. 


No.  460C. 


Applied  loads. 

Eloneation 
per  inch.  . 

Sno4seiiAive 

Pennanent 
set. 

SncceiMlve 

pcnuAuent 

set. 

Komarks. 

Totftl. 

PerMOAre 
iBon. 

elongation 
per  inch. 

Pwndt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21.000 

22.000 

23,000 

23,380 

P&undt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

28,889 

Inch, 
0. 
.000050 

.000105 
.000160 
.000220 
.000285 
.000345 
.000400 
.000460 
.000530 
.000600 
.000670 
'.000750 
.000825 
.000915 
.001005 
.001105 
.001215 
.001340 
.001475 
.001650 
.001850 
.002175 

Tneh. 
0. 

.000050 
.000055 
.000055 
.000060 
.000063 
.OOUOGO 
.000055 
.000060 
.000070 
.000070 
.000070 
.000080 
.000075 
.000090 
.000090 
.000100 
.000110 
.000125 
.000135 
.000175 
.000200 
.000325 

In6k» 
0. 

IneK 
0. 

Initial  load. 
Tensile  strenfftb. 

0. 

••"•••••••••i •••• 

.000045 

.UU0045 

.000060 

.  000015 

.000100 

.000040 

.000150 

.000050 

.000225 

.000075 

.000355 

.000130 

.000575 

.000220 

Fractored  3|"  from  neck.    Appearance,  uniform,  granular. 


21G 


12-IXCH    B.  L.    EIPLED   MORTARS. 


No.  4G07. 


Marks,  "V*.'"''' 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20". 


Applied  loads. 

Elonfl^tion ' 
per Inch. 

Successive 

elonr;at{on 

per  iuch. 

! 

Permaneut: 
•      set.       1 

Succ<»ssive 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,710 

permanent 
set. 

liemarks. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

29, 710 

Jneh. 

0. 
.000045 
.000095 
.000145 
.000195 
.000245 
.000300 
.000350 
.000405 
.000460 
.000525 
.000590 
.000645 
.000700 
.000775 
.000850 
.000920 
.000990 
.001070 
.031155 
,001250 
.001365 
.001490 
.001620 
.001800 

Inch. 

0. 
.000045 
.000050 
.000050 
.  000050 
.000050 
.O000.'i5 
. 000050 
.000055 
.000055 
.000065 
.000065 
.000055 
.000055 
.000075 
.000075 
.000070 
.000070 
.  000080 
.000085 
.000095 
.000115 
.000125 
.000130 
.000180 

Inch. 
0. 

• 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

. 

i 

.000015 

.000016 

.000040 

.000025 

.000050 

.000010 

.000065 

.000015 

.000105 

.000040 

.000170 

.000065 

.000240 

.000070 

.030360 
.000460 

.000120 
.000100 

Fractui'ed  at  the  neck.    Appearance^  uniform,  granular. 
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No.  1010. 


Marks,  ^^^V^ 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  5'^ 


Applied  loads. 

Comprea- 

sioD  per 

inch. 

Snccessive 

compreH- 

sitm  iH^r 

inch. 

Fermanent 
set. 

Snccessive 

pennauent 

set. 

Remarks. 

Total. 

Per  sauare 
inon. 

Pounds. 

1.000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
J6,000 
17,0  JO 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
31.000 
32,000 
33,000 
34.000 
35,000 
86,000 
37,000 
38,000 
89.000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49.000 
50.000 
57.700 

Poundt. 

1,000 
2,000 
3,000 
4,000 
.5,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.000 
29.000 
80,000 
81,000 
32.000 
83,000 
34,000 
85.000 
36,000 
87,000 
38.000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
57,700 

Ineh. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00072 
.00078 
.00084 
.00002 
.00098 
.00106 
.00114 
.00122 
.00128 
.00134 
.00144 
.00158 
.00168 
.00182 
.00194 
.00212 
.00238 
.00256 
.00280 
.00310 
.00348 
.00390 
.00430 
.00472 
.00520 
.00578 
.00030 
.00084 
.  00734 
.00792 
.00870 
.00930 
.00980 
.01038 
.01124 
.01204 

Ineh. 

0. 

.00004 
.00000 
.00004 
.00004 
.00004 
.00000 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00006 
.00006 
.00010 
.00014 
.00010 
.00014 
.00012 
.00018 
.00026 
.00018 
.00024 
.00030 
.00038 
.00042 
.00040 
.00042 
.00048 
.00058 
.00052 
.0005.1 
.  O0O."iO 
.00058 
.00078 
.00060 
.00050 
.  00i>58 
.C0086 
.00080 

Inch. 
0. 

Ineh. 
0. 

IniUal  load. 
Ultimate  strength. 

' 

0. 

*  ( 

1 

i          

.00002 

.00002 



, 

1 

.....             ' 

.0JOO4 

.00002 

t 

1 

1 

.  0OD08 

.00004 

1 ........ 

.00024 

.00016 

t 

1 

.00060 

.00036 

.00160 

.00100 

.00360 

.00200 

.0J630 

.00270 

1  ._   

.00010 

.00310 

1 

Failed  by  triple  flexure. 
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No.  1017. 


Mark8,^2M^R^.TE. 

LeDgth,  10".o! 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Gauged  length,  5'\ 


Applied  loadB. 

Compres- 
sion per 
inch. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Snccessire 

permanent 

set. 

Remarks. 

Total. 

Peramiare 
inch. 

Pounds. 
1,000 
2,000 
3,000 
.  4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
2i000 
22,000 
23,000 
24,000 
25,000 
28,000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
59,380 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
86.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,380 

Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00148 
.00160 
.00170 
.00182 
.00194 
.00212 
.00232 
.00250 
.00274 
.00304 
.00340 
.00370 
.00416 
.00464 
.00514 
.00554 
.00600 
.00664 

.oono 

.00752 
.00824 
.00872 
.00916 
.00980 
.01012 
.01078 

Inch, 

0. 

.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00012 
.00010 
.00012 
.00012 
.00018 
.00020 
.00018 
.00024 
.00030 
.00036 
.00030 
.00046 
.00;)48 
.00050 
.00040 
.00046 
.00064 
.00046 
.00042 
.00072 
.00048 
.00044 
.00064 
.00032 
.00066 

Jneh. 

a 

Inch. 
0. 

Initial  load. 

• 

Ultimate  stmigth. 

.00002 

.00002 

.00000 

.  .00004 

.00010 

.00004 

.00014 

.00004 

.00026 

.00012 

.00060 

.00034 

.00164 

.00104 

.00344 

.00180 

.00580 

.00236 

.00620 

.00240 

Failed  by  triple  flexure. 
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No,  1018. 


Marks,  "^^J'i,^^ 
liengrth,  10".5' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pottiub. 

1,000 

2,000 

S,000 

4,000 

6.000 

8,000 

7.000 

8,000 

9.000 

10,000 

II.OOO 

12;  000 

13,000 

U,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20.000 

21.000 

22,000 

23.000 

24.000 

25,000 

26.000 

27.000 

28,000 

29.000 

30,000 

31.000 

32,000 

33,00) 

34,000 

35.000 

36,000 

37.000 

38,000 

29,000 

40.000 

41.000 

42,000 

43,000 

44,000 

45,000 

46.000 

47,000 

49,000 

49,000 

50,600 

58t440 


Per  Bonare 
incii. 


Poundi. 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14.000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36.000 
37.000 
88,000 
39,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
68,440 


ConiprBS- 

sionper 

Inch. 


Inch. 

0. 
.00006 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 
.00046 
.00054 
.00060 
.00064 
.00068 
.00078 
.00084 
.00090 
.00094 
.00100 
.00108 
.00114 
.00120 
.00128 
.00134 
.00146 
.00156 
.00164 
.00180 
.00194 
.00208 
.00226 
.00248 
.00268 
.00300 
.00322 
.00350 
.00400 
.00464 
.00518 
.00580 
.00620 
.00680 
.00744 
.00804 
.00900 
.00930 
.01038 
.01124 
.01248 


Stioceoaive 

comprea* 

sion  per 

inch. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00UU6 
.00008 
.00006 
.00U04 
.00004 
.00010 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00012 
.00010 
.00008 
.00016 
.00014 
.00014 
.00018 
.00022 
. 0U020 
.00032 
.00022 
.00028 
.00050 
.00064 
.00051 
.00062 
.00040 
.00060 
.00064 
.00060 
.00006 
.00030 
.00108 
.00086 
.00124 


Fermaneut 
set. 


Inch. 
0. 


0. 


.00004 


.00008 


.00012 


.00020 


Successive 

permanent 

set. 


Inch. 
0. 


.00J04 


.00004 


000(U 


.0U008 


.00050 


.00U30 


Remarks. 


Initial  load. 


00130 


.00080 


00320 


.00190 


.00576 


.00970 


.00256 


.00394 


Ultimate  atrengtb. 


Failed  by  triple  flexure. 


220 


12-INCH   B.    L.   RIFLED   MORTARS. 


Body  No.  16  (second  casting). 


No.  4671. 

Marks,  ^^Vi-^"^ 
Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23'^ 

Gauged  length,  20''. 


Applied  loads* 

Elonffatioii 
per  uioh. 

Sacoeaaive 

eloDEation 

I>erliich. 

PermaDent 

aet. 

Saooeaaive 

permanent 

set. 

Bemarka. 

Total. 

Per  Bqaare 
incn. 

Pounda. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,  OUO 

23,000 

24,000 

25,000 

26,780 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000' 

23,000 

24,000 

25.000 

26,780 

Jneh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000;{65 
.000425 
.000485 
.000545 
.000605 
.000680 
.000760 
.000635 
.000905 
.000990 
.001090 
.001190 
.001300 
.001440 
.001590 
.001755 
.001050 
.002250 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000065 
.000060 
.000060 
.000060 
.000060 
.000075 
.000070 
.000085 
.000070 
.000085 
.000100 
.000100 
.000110 
.000140 
.000150 
.000165 
.000195 
.060800 

Jtick, 
0. 

Inch. 
0.. 

Initial  load. 
Tepaile  airengtb. 

0. 

.000025 

.000025 

.000045 

.000020 

.000065 

.000020 

.000100 

.000036 

.000160 

.665660 

.000250 

.000090 

.000395 

.000145 

.000615 
.000810 

.000220 
.000105 

Fractured  7''.3  from  neck.    Appearance,  granular. 
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No.  4672. 
Marks,  "Mi^TR. 

Diameter,  l''.i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

3occe«aive 

Permanent 

set. 

SnecessiTe 

Remarks. 

Total. 

PerMiiare 
incn. 

olonpition 
per  inch. 

permanent 
set. 

fovndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,0€0 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

27,040 

Pmmdt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

26,000 

27,040 

Jneh. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000306 
.000360 
.000410 
.000466 
.000540 
.000600 
.000666 
.000725 
.000800 
.000660 
.000946 
.001030 
.001106 
.001200 
.001310 
.001425 
.001505 
.001750 
.001945 

Inch, 
0. 
.000060 

.000050 
.000050 
.000060 
.000060 
.000065 
.000055 
.000050 
.000055 
.000075 
.000060 
.000055 
.000070 
.000075 
.000060 
.000086 
.000085 
.000075 
.000095 
.000110 
.000115 
.000170 
.000155 
.000105 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

0. 

• 

.000020 

.000020 

.000040 

.000020 

.000060 

.000020 

.000095 

.000035 

.000140 

.000045 

.000200 

.000060 

.000305 

.000106 

.000500 
.000605 

.000105 
.000105 

Fractured  at  the  neck.    Appearance,  granular. 
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Ko.  1042. 


Marks,  i'^^^^  J  ^ 
Length,  10".5** 
Diameter,  1".120. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loAds. 


Total 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
'6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,400 


Per  square 


ino 


squi 
ton. 


PoundM. 
1,000 
2,000 
»»000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
'  16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
63,400 


CoDiprefi- 
aion 


inc 


r 


Inch. 
0. 

.00006 
.00010 
.00014 
.00018 
.00022 
.00028 
.00084 
.00040 
.00046 
.00052 
.00056 
.00060 
.00066 
.00072 
.00078 
.00086 
.00090 
.00096 
.00102 
.00110 
.00114 
.00120 
.0(fl28 
.00138 
.00144 
.00162 
.00162 
.00174 
.00188 
.00202 
.00218 
.00236 
.00260 
.00292 
.00322 
.00352 
.00392 
.00432 
.00490 
.00528 
.00574 
.00630 
.00686 
.00738 
.00786 
.00850 
.00900 
.00940 
.01022 


Successive 
coiupres- 
sioD  per 
^Jncn. 


Inch. 

0. 

.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00008 
.00010 
.00006 
.00008 
.00010 
.00012 
.00014 
.00014 
.00016 
.00018 
.00024 
.00032 
.00030 
.00030 
.00040 
.00040 
.0005a 
.00038 
.00016 
.00056 
.00056 
.00052 
.00048 
.00064 
.00050 
.00040 
.00082 


Permanent 

set. 


Snocessive 

I>emianent 

set. 


0. 


Inch. 


0. 


.00C02 


Inch. 


0. 


Remarks. 


Initial  load. 


.00002 


.00008 


.00006 


00012 


.00004 


. 00022 


. OOOlO 


.ooa'H) 


.00028 


.  00130 


.00080 


.00208 


.00168 


.00512 


.00214 


.00770 


.00258 


Ultimate  strength. 


Palled  by  triple  flexure. 


12-INCH   B.    L.   RIFLED   MOBTARS. 


223 


No.  1043. 

Marks,  ^^ViJi'^^ 
Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gaaged  length,  5'^ 


Applied  loads. 

Compres- 

siou  per 

iDOb. 

Saoceiwiye 

oomprca- 

sion  per 

Inch. 

Pen^anent 
aet. 

Snocesaive 

pennaoent 

set. 

Somarks. 

Total. 

Per  Bquare 
incii. 

Pounda. 
1,000 
2,000 
3.000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28.000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
38,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
63,500 

Pounda. 
1,000 
2,000 
8,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
28,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
84,000 
35,000 
88,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
83,500 

Inch. 
0. 

.00004 
.00010 
^00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.000)0 
.00058 
.00060 
.00006 
.00070 
.00076 
.00080 
.00088 
.00092 
.00098 
.00104 
.00112 
.00120 
.00128 
.00132 
.00140 
.00150 
.00158 
.00170 
.00184 
.00200 
.00212 
.00232 
.00260 
.0Q290 
.00328 
.00360 
.00400 
.00444 
.00482 
.00520 
.00572 
.00820 
.00678- 
.00738 
.00792 
.00838 
.00800 
.00910 
.01004 

Inch. 
0. 

.00004 
.00U06 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00)04 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00010 
.00008 
.00012 
.00014 
.00016 
.00012 
.00020 
.00028 
.00030 
.00038 
.00032 
.00040 
.00044 
.00038 
.00038 
.00052 
.00048 
.00056 
.00062 
.00054 
.00046 
.00052 
.00050 
.00064 

Inch. 
0. 

Inch. 
0. 

Initialload.    ~ 

• 

Ultimate  atrength. 

1 

0. 

.00002 

.00002 

, 

.00008 

.00006 

.00010 

.00002 

. 00020 

.00010 

.00046 

.00028 

.00126 

.00080 

.00204 

.00168 

.00518 

.00222 

\ 

.00756 

_____ 

.00240 

Failed  by  triple  flexore. 
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^O.  1044. 

Marks,  ^^^5'*^^* 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 

Total. 

Per  saaare 
incn. 

Pounda. 

Poundt. 

1.0(K) 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

5. 000 

5,000 

6,000 

6,000 

7,000 

7.000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11.000 

11.000 

12,000 

12,000 

13,000 

13,000 

U,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18.000 

18,000 

19.000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26.000 

26,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

30,000 

30,000 

31,000 

81,000 

82,000 

82,000 

88,000 

83,000 

84,000 

84.000 

85,000 

35.000 

86,000 

86.000 

37,000 

37,000 

38,000 

38.000 

39,000 

39,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42,000 

43,000 

43,000 

44.000 

44,000 

45,000 

45,000 

46,000 

46,000 

47,000 

47,000 

48,000 

48,000 

49,000 

40,000 

50.000 

50,000 

62,760 

62,760 

Compres- 

Bion  per 

inch. 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00062 
.00068 
.00074 
.00080 
.00084 
.00090 
.00096 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00146 
.00154 
.00162 
.00170 
.00192 
.00200 
00214 
.00236 
.00258 
.00280 
.00310 
.00348 
.00392 
.00440 
. 00488 
.00524 
.00560 
.00612 
.00680 
.00720 
.00758 
.00804 
.00840 
.00900 


Succensive 

coniprcB- 

aion  per 

incb. 


Permnnent 
set. 


Inch. 
0. 


00002 


00008 


00012 


Inch. 
0. 

.00004 

.00006 

.00004 

. 00004 

.00004 

.00006 

.00004 

.00006 

.00004 

.00006 

.00004 

. 00006  . 

.00004 

.00006 

.00006 

.00006 

.00004 

.00006 

.00006 

.00006 

.00000 

. 00006 

.00006 

.00008 

.00008 

.00010 

.00008 

.00008 

.00008 

.  t)0022 

.00008 

.00014 

.00022 

.00022 

.00022 

. 00030 

.00038 

.00044 

.00048 

.00048 

.00030 

.  000:{6 

. 00052 

.  00068  -f   .  00464 

.  00040 

.00036 

.00048 

.00036 

.00060 


00020 


00040 


00096 


00252 


006G2 


SncceARive 

pcmiaDent 

set. 


Inch. 
.0 


Remarks. 


Initial  load* 


.00002 


00006 


00004 


00008 


.00020 


.00056 


.00156 


.00212 


.00198 


Ultimate  atrengtb. 


Failed  by  triple  flexure. 
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Body  No.  17. 


No.  4G10. 


Marks,  *2MR„Tm 

Diameter,  l''.i21). 
SectioDal  area,  1  Hciuare  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Appliml  lottds. 

EXonsation 
per Inch. 

Snccoflsire 

Succcssivo 

IwoiDarks. 

Total. 

Per  Maare 
incn. 

elonjratlon    *«""«"'"•' 
per  inch.  ,        ***' 

1 

pomiauent 
sol. 

Poumdt. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

20,000 

26,820 

Pound*. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

26.000 

26,820 

Inch. 
0. 

.000055 
.000105 
.000160 
.000210 
.000275 
.000340 
.000395 
.000450 
.000505 
.000570 
.000640 
.000710 
.000790 
.000865 
.  QOWiDfJ 
.003100 

Inch. 

0. 
.000055 

Inch. 
0. 

Tneh. 
0. 

Initial  load. 

.00005U 
.000055 

.000030 
.000063 
.  0iK)0«5 
.000053 
.000055 

.000010 

.000010 

Tensilo  strcnj^th. 

.  OOOOfw 
.000065 
.000070 
.  0('0O7O 
.000080 
.090075 
.000085 
.002150 

.000035 

.000025 

.000055 

.0000*20 

.000090 

.0000:^5 

.000125 
.001500 

.000035 
. 001435 

Fractured  4"  from  ner.k.    Appearance,  granular. 
H.  Ex.  43 15 
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No.  461L 


Marks,  12  M^^TR. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stern,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pounda. 

l.UOO 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,890 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,890 


Elon^atiou 
per  inch. 


Inch. 
0. 

.000050 
.000100 
.000140 
.000185 
.000235 
.000285 
.000340 
.000300 
.000440 
.000495 
.000550 
.000605 
.000655 
.000716 
.000775 
.000645 
.000910 
.000985 
.001060 
.001150 
.001225 
.001340 
.001440 
.001575 


Snocefisire 

elongatiun 

per  inch. 


Inch, 
0. 

.000050 
.000050 
.000040 
.000045 
.000050 
.000050 
.000055 
.000050 
.000050 
.000055 
.000055 
.000055 
.000050 
.000060 
.000060 
.000070 
.000065 
.000075 
.000075 
.000090 
.000076 
.000116 
.000100 
.000135 


Permanent 
set. 


.000245 
.000825 


SaccessiTO 

permanent 

set. 


IndL 
0. 

Inch. 
0. 

.000006 

.000006 

.000010 

.000006 

.000015 

.000005  . 

.000035 

.000020 

.000045 

.000010 

.000075 

.000030 

.000105 

.000030 

.000160 

.000055 

.000065 
.000080 


Remarks. 


Initial  load. 


Tensile  strengtb. 


Fractured  at  neck.    Appearance,  granular. 
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No.  1019. 


12MR,,TB, 


Marks,  ""g^i; 

Length,  10".5. 

Diameter,  V'S2S0. 

Sectional  area,  1  square  incL. 

Ganged  length,  5'^ 


Applifld  loads. 


Totd. 


Povndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

ie.000 

17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27.000 
28,000 
28.000 
80,000 
31,000 
32,000 
33,000 
34.000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
0,060 


PerMUAn 
incii. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34,000 
85,000 
88,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60,000 
82,080 


ComprM- 

sionper 

inch. 


Inch, 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00038 
.00042 
.00048 
.00054 
.00080 
.00064 
.00088 
.00074 
.00078 
.00082 
.00090 
.00094 
.00100 
.00108 
.00112 
.00120 
.00130 
.00140 
.00148 
.00164 
.00184 
.00180 
.00196 
.00212 
.00230 
.00244 
.00274 
.00300 
.00328 
.00388 
.00404 
.00150 
.00500 
.00624 
.00506 
.00828 
.00870 
.00732 
.00780 
.00818 
.00870 
.00920 
.00978 


Snccessive 

compres- 

aion  p«r 

inoD. 


Inek. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00004 
.00004 
.00008 
.00004 
.00004 
.00008 
.00004 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.00006 
.00008 
.00010 
.00016 
.00016 
.00016 
.00018 
.00014 
.00020 
.00028 
.00028 
.00038 
.00038 
.00048 
.00050 
.00024 
.00043 
.00062 
.00042 
.00062 
.00048 
.00038 
.00062 
.00050 
.00058 


Permnnent 
set. 


Inch. 
0. 


SuccMsire 

permanent 

set. 


Inch. 
0. 


0. 


.00002 


.00002 


.00U04 


00002 


.00010 


.00006 


.00020 


.00050 


.00128 


00200 


00500 


.00720 


eooiQ 


.00030 


.00078 


.00162 


.00210 


.00220 


Bemftrks. 


Initial  load. 


Ultimate  strengtli. 


Failed  by  triple  flexure. 
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No.  1020. 


Marks,  ^2M^R.,TR. 

Length,  10".5' 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


Total. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
IS,  000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,950 


Peraqnaro 
inch. 


Pounda. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
84,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
64,950 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00030 
.00036 
.00040 
.00044 
.00052 
.00050 
.00064 
.00070 
.00074 
.00078 
.00082 
.00088 
.00004 
.00102 
.00106 
.00112 
.00118 
.00126 
.00134 
.00144 
.00152 
.OOIGO 
.00172 
.00184 
.00204 
.00226 
.00240 
.00268 
.00300 
.  00324 
.00360 
.00410 
.00448 
.00498 
.00548 
.00592 
.00638 
.00684 
.00748 
.00800 
.00856 
.00902 
.00970 
.  01052 


Successive 
compres- 
sion per 
inch. 


Inch. 

0. 
.00004 
.00006 
.00001 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00008 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00008 
.00012 
.00012 
.00020 
.00022 
.00014 
.00028 
.  00032 
.00024 
.00036 
.00050 
.00038 
.00050 
.00050 
.00044 
.00046 
.00046 
.00064 
.00052 
.00056 
.00046 
.00068 
.00082 


Permanent 
set. 


Inch. 
0. 


0. 


.00004 


.00006 


.00012 


.00022 


,00044 


00130 


00300 


00500 


00790 


Successive 

permanent 

set. 


Inch, 
0. 


.00004 


.00002 


.00006 


.00010 


.00022 


.00086 


.00170 


.00200 


.00290 


Semarks. 


Initial  load. 


mttmate  strengtli. 


Failed  by  triple  flexure. 
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ISo.  1021. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,'!  square  iiicb. 
Ganged  length,  5'^ 


Applied  loada. 


Total. 


Pwndt. 
1,000 
2,000 
3,000 
4,000 
S,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
19,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
20,000 
27.000 
28,000 
29,000 
30.000 
31.000 
32,000 
33,000 
34,000 
35.000 
30,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
S8,000 


Peraqnare 
inch. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
16,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
85,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
40,000 
50.000 
58,000 


Conil)re6- 

Blon  per 

incn. 


Inch, 
0. 

.00000 
.00010 
.00014 
.00020 
.00021 
.00030 
.00034 
.00038 
.00042 
.00040 
.0U052 
.00058 
.OOCOO 
.00070 
.00078 
.00084 
.00090 
.00098 
.00104 
.00112 
.00120 
.00120 
.00132 
.00140 
.00152 
.00102 
.00174 
.00180 
.00204 
. 00218 
.00240 
.00202 
.00280 
.00320 
.00372 
.0039ft 
.00444 
.00504 
.00550 
.00000 
.00052 
.00704 
,00782 
.00870 
.00920 
.00992 
: 01072 
, 01170 
.01290 


Successive 
compres- 
sion per 
inch. 


Inch. 
0. 
.00000 
.00004 
.00&04 
.00000 
.00004 
.OOCK)0 
.00U04 
.00004 
.00004 
.00004 
.OOOOO^ 
.00000 
.00008 
.00004 
.00008 
.00006 
.00000 
.00008 
.00000 
.OOOOH 
.00008 
.00008 
.00000 
.00008 
.0;.012 
.0(H)10 
.00012 
.00012 
.00018 
.00014 
.00022 
.00022 
.00024 
.00034 
,00052 
.00022 
.00050 
.00060 
.00046 
.00050 
.00052 
.00052 
.00078 
.00088 
.00056 
.00060 
.00080 
.00104 
.00114 


Permnuent 
set. 


Siic<'i>(ii)ivt) 

I  permanent 

set. 


Inch. 
0. 


0. 


.0U()02 


.00000 


Inch. 
0. 


Beiiuurks. 


Initial  load. 


.00002 


.00004 


.00010 


.00020 


00(o2 


00142 


00340 


00020 


.01000 


. OL004 


.00010 


.00032 


V  «  •  «  «  1 


.00000 


■  •  •  » 

•T  t- 


.00198 


.00280 


.00380 


Ultimate  strength. 


Failed  b^  triple  flexore* 
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Body  No.  18. 


No.  4612, 


Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23", 
Gauged  length,  20", 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

27,600 


Per  8qiii»« 
incn. 


Pottfidf. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,0iK) 

23,000 

24,000 

26,000 

27,660 


EloDffatlon 
per  mcb. 


Sa<*€eai)ive 
elonffation 
per  inch* 


Inch. 
}. 

.000055 
.000110 
.000105 
.000215 
.000270 
.000325 
.000380 
.000445 
.000505 
.000570 
.000640 
.000710 
.000785 
.000800 
.000945 
.001030 
.  001140 
.  0012.'i0 
.  001370 
.  001.525 
.001700 
.001900 
.002100 
.002400 


Inch. 
0. 
.000055 
.000055 
.000055 
.000050 
.000055 
.000055 
.O0005.^> 
.000065 
.  00(H)60 
.OOU005 
.  000070 
.0(H)OTO 
.000075 
. 000075 
.000085 
.000085 
.000110 
.000110 
.000120 
.000155 
.000175 
.000200 
.000200 
.000300 


Permanent 
set. 


IfuK 


0. 


0. 


.000035 


.000060 


.000096 


.000140 


.000200 


000300 


000475 


000740 
000050 


SncceAfllve 

permanent 

set. 


Inch. 


0. 


.000035 
.666625 


.0000:i5 
.666646' 


.000060 
.'666160' 


.000175 


.000205 
.000210 


Semarka. 


Initial  load. 


Teiinile  sironjrth. 


Fractured  3'^7  from  neck.    Appearance,  granular. 
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No.  4613. 


Marks,  "^jfit,'^»« 
Diameter,  l".i29. 
Sectional  area,  1  sqaare  inciL 
Length  of  stem,  23'^ 
Ganged  length,  20''. 


Applied  loads. 

ElonzAtion 
permch. 

Sacccssive 

elongation 

per Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Peraanore 
inon. 

Pmmda. 
1,000 
2,000 
3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

29,610 

Pound*. 

1,000 

2,000 

3,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

29,610 

Inch, 

0. 
.000050 
.000005 
.000140 
.000190 
.000240 
.000295 
.000345 
.000400^ 
.000455 
.000505 
.000560 
.000625 
.000690 
.000750 
.000810 
.009885 
.000960 
.001050 
.001170 
.001240 
.001320 
.001445 
.001555 
.001725 

IndL 
0. 

.000060 
.000045 
.000045 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.000050 
.000055 
.000065 
.000065 
.000060 
.000060 
.000075 
.000075 
.000090 
.000120 
.000070 
.000080 
.000125 
.000110 
.000170 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Tensile  strength. 

0. 

.000015 

.000015 

.000030 

.000015 

.000046 

.000015 

.000065 

.000020 

.000095 

.000030 

.000150 

.000055 

.000225 

.000075 

.000350 
.000440 

.000125 
.000090 

Fractnred  10''.2  from  neck.    Appearance,  granular. 
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'So.  1022, 

Mark8,^2MR,.TR. 

Length,  10".5. 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 

Conipres- 

aioDpor 

incu. 

Successive 

comprea- 

BJon  per 

inch. 

Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00(N)6 
.00004 
.00008 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.00(N)6 
.0C006 
.00008 
.0OUO8 
.00006 
.00008 
.     .00012 
.00010 
.00010 
.00010 
.00016 
.00014 
.00018 
.00034 
.00026 
.00032 
.00038 
.00034 
.00040 
.0  020 
.  00076 
.00034 
.00036 
.OOJKJO 
.00040 
.  0  >or,2 
.  (H>0<>4 
.00024 
.00030 
.00050 
.00040 

Pornianent 
set. 

SncceMiive 

pernmueut 

ftet. 

• 

KMBMrksr 

Total. 

Persanare 
incn. 

Pounda. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,100 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
•12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
86,000 
87.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48, 000 
49.000 
50,000 
61,100 

Inch. 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00032 
.00040 
.00046 
.00050 
.00058 
.00064 
.00070 
.00074 
.00080 
.00084 
.00090 
.00098 
.00104 
.00110 
.00118 
.00126 
.00132 
.00140 
.00152 
.00162 
.00172 
.00162 
.00198 
.00212 
.00230 
.00254 
.00280 
.00312 
.00350 
.00384 
.00424 
.00444 
.00520 
.00554 
.00500 
.00650 
.00690 
.00752 
.00816 
.00840 
. 00870 
.  00920 
.00960 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

..%.....•••• 

.  0Ot'O2 

.00002 

1 

.00006 

.00004 

••••""■"'■"' 

.00010 

.00004 

.    .    . . 

'  .00024 

.00014 

, 

.00056 

.00032 

.  00140 

.00084 

.00320 

.00180 

.00530 

.00210 

.00700 

.00170 

UUimato  atraDglh. 

Failed  by  triple  flexure. 
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No.  1023. 

Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


TotaL 


Pounds. 

1.000 

2,000 

3.000 

4,000 

5.000 

«,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20.()00 

21.000 

22.000 

2:t.ooo 

24,0C0 
25.000 
28,  coo 
27.000 
28,000 
29,000 
30,000 
31.000 
32.000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,280 


Per  sqiiaro 
inca. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
«,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
10,000 
17,000 
16,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
<n,280 


Conipreft- 

sion  per 

incu. 


Inch. 
0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00030 
.00034 
.00040 
.00048 
.00054 
.OOOGO 
.00006 
.00072 
.00076 
.00084 
.00092 
.0OOJ8 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00142 
.00152 
.00162 
.00170 
.00182 
.00194 
.00216 
.00232 
.00254 
.00280 
.00320 
.00362 
.00:i94 
.00436 
.00404 
.00540 
.00590 
.00638 
.00674 
.00738 
.00824 
.00880 
.00930 
. 01010 
.01080 
.01192 


Saccessive 
coin]^reji- 
sioD  i>er 
inch. 


I 


Inch. 
0. 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00(M)8 
.00iK)6 
.00006 
.00006 
.00006 
.00004 
.00008 
.0(H)08 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00010 
.00008 
.00012 
.00012 
.00022 
.00016 
.00022 
.00032 
.00034 
.00042 
.00032 
.00012 
.00028 
,00076 
.00050 
.00048. 
.  0003G 
.00064 
.00086 
. 00056 
.00050 
.00080 
.00070 
.00112 


Penuaneut 
set. 


Inch. 
0. 


.00004 


.OuOOG 


00010 


00018 


00030 


00U56 


.00150 


8urcc»8ive 

pormaueut 

set. 


Inch. 
0. 


.00004 


.00002 


,00004 


00008 


,00012 


Bemarks. 


IniUalload. 


00026 


.00094 


.00344 


.09194 


.00590- 


.00246 


.  00920 


.00330 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1024. 

Marks,  ^^^ih,"'^' 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5'^ 


Applied  loadfl. 


Total. 


Pfmndt. 
1,000 
2,000 
8,000 
4,000 
5,000 
8,000 
7,000 
8,000 
«,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28.000 
20,000 
80,000 
Sl.OOU 
32,000 
83,000 
34,000 
85,000 
88,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
80,080 


Per  M  Hare 
inon. 


Powida. 
1,000 
2,000 
3.000 
4,000 
5,000 
8,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
18,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
88,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
50,000 
80,900 


Cofmpres- 

sion  per 

Jnon. 


Inch. 
0. 
.00006 
.00010 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040 
.00046 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00108 
.00112 
.00120 
.00126 
.00132 
.00140 
.00150 
.00160 
.00170 
.00182 
.00196 
.00212 
.00230 
. 00250 
.00276 
.00302 
.00348 
.00380 
.00420 
.00464 
.00520 
.00570 
.00508 
.00660 
.00700 
.00750 
.00840 
.00898 
.00936 
. 01010 
.01080 


Successive 

coniprca- 

sion  iier 

inco. 


Inch. 
0. 

.00008 
.00004 
.00004 
.00004 
.00006 
.00004 
.00U08 
.00006 
.00006 
.0OU08 
.00006 
.00006 
.00004 
.000U6 
.00006 
.OOOOG 
.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00008 
.00010 
.00010 
.00010 
.00012 
.00014 
.00016 
.00018 
.00020 
.00028 
.00026 
.00048 
.00032 
.00040 
.00044 
.00056 
.00050 
.00028 
.00064 
.00040 
.00050 
.00090 
.00058 
.00038 
.00074 
.00070 


Permanent 
set. 


Inch. 
0. 


.00002 


.00006 


,00010 


.00016 


.00026 


.00052 


,00132 


,00320 


.00540 


.00810 


Saccesslre 

permanent 

set. 


Inch. 
0. 


.00002 


00004 


.00004 


.00008 


.00010 


Bemarks. 


Initial  load. 


.00028 


.00080 


.00188 


.00220 


.00270 


Ultimat^  strength. 


Failed  by  triple  flexure. 
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Body  l^o.  19. 


Ko.  4677. 


Diameter,  1".29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20''. 


applied  loads. 

Eloontion 
peruich. 

Sacceaaive 

elonsation 

per  inch. 

Permanent 
aet. 

Saccesaive 

permanent 

aet. 

BemarlEB. 

Total. 

Persquare 
incli. 

Poundt. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,0t-0 

U.OOO 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,610 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,610 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000410 
.000465 
.000535 
.000600 
.000670 
.000745 
.000820 
.000000 
.000905 
.001100 
.001200 
.001340 
.001406 
.001660 
.001850 
.002150 
.002440 

Inch. 
0. 

.000050 
.  00.')0  30 
.000050 
.000050 
. 000U50 
.000)50 
.000050 
.  OjOIMJO 
.000055 
.0OOiJ7O 
.OJ0065 
.000070 
.000075 
.U)0U75 
.000080 
.000095 
.000105 
.000100 
.000140 
.000155 
.000165 
.000190 
.000300 
.000290 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  atrengtii. 

0. 

.000015 

.000016 

.000045 

.000030 

.000060 

.000015 

.000100 

.000040 

.000165 

.000065 

.000275 

.000110 

.00(H60 

.000185 

.000820 
.001000 

.000360 
.000180 

Fractured  4".8  firom  neck.    Appearance,  granular. 
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No.  4678. 

Marks,  ^'  ^^^f  ^  ^» 
Diameter,  1".129. 
Sectioiial  area,  1  square  iiich. 
Length  of  stem,  23^'. 
Gauged  length,  20". 


Applied   loads. 

Elonffation 
permoh. 

Sacoeaaive 

elonffation 

per  inch. 

Permanent 
set. 

Sacoesaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  MHaie 
incn. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18, 000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,010 

Pounds. 

1,000 

2,000 

3,000 

4,0U0 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,iKX) 

24.000 

25.000 

26,010 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000405 
.000455 
.000520 
.  000585 
.000645 
.000700 
.000775 
.000850 
.000025 
.001005 
.001100 
.001200 
.001320 
.001450 
.001620 
.Oai795 
.002015 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000065 
.000065 
.000060 
.000055 
.000075 
.000075 
.000076 
.000080 
.000095 
.000100 
.000120 
.000130 
.000170 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  atrength. 

0. 

.000015 

.000015 

.000045 

.OOOOSO 

.000055 

.000010 

.000095 

.000040 

.000145 

.000060 

.000205 

.000060 

.000315 

.000110 

.000540 
.000695 

.000225 
.000155 

Fractured  11''  from  neck.    Appearance,  granular. 
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1045. 


Mark8/2MB.,TB. 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


TotaL 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

33,000 

34,000 

35,000 

38.000 

87.000 

88,000 

39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45.000 

40,000 

47,000 

48,000 

49,000 

50,000 

59,720 


Persqpare 
inch. 


Founda. 
1.000 
2,000 
8,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 
35,000 
88,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
48.000 
50,000 
59,720 


ComprM- 

■ionpw 

Inen. 


Inch.  > 
0. 

.00004 
.00006 
.00012 
.00018 
.00022 
.00026 
.00032 
.00038 
.00044 
.00050 
.00066 
.00058 
.00064 
.00070 
.00076 
.00082 
.00068 
.00094 
.00102 
.00108 
.00116 
.00122 
.00130 
.00140 
.00150 
.00158 
.00170 
.00180 
.00196 
.00214 
.002H4 
.00250 
.00280 
.00310 
.00348 
.00380 
.00430 
.00472 
.00540 
.00590 
.00640 
.00688 
.00756 
.00832 
.00890 
.00942 
.01032 
■  .01120 
.01230 


SacoeMiye 

compres- 

sfonper 

inch. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.OOP04 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00002 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00008 
.00012 
.00010 
.00016 
.00018 
.00020 
.00016 
.00030 
.00030 
.00038 
.00032 
.00050 
.00042 
.00068 
.00050 
.00050 
.00048 
.00068 
.00076 
.00058 
.00052 
.00090 
.00088 
.00110 


PermaoeDt 
set. 


Inch. 
0. 


0. 


.00002 


Saccessive 

pennsnsiit 

set 


Inch. 
0. 


Remarks. 


IniUal  load. 


.00002 


.00004 


.00010 


.00002 


.00006 


.00020 


.00052 


.00140 


.00140 


.00600 


.00056 


.60010 


.00032 


.00088 


.00200 


.00260 


.00356 


Ultimate  strengtli. 


Failed  by  triple  flexure. 
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12-INCH   B.    L.    RIFLED   MORTARS. 


No.  1046. 


Marks,  "VfiJ^ 

Length,  10".5? 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loads. 

Compres- 
sion per 
inon. 

Succ  Rslve 

comprea- 

sion  per 

inch. 

Inch. 
0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00010 
.00016 
.00022 
.00020 
.00024 
.00020 
.00032 
.00040 
.00044 
.00036 
.00048 
.00042 
.00048 
.00032 
.00048 
.000.';2 
.00074 
.00042 
.00032 
.00030 
.00020 
.00012 

Permanent 
set. 

Snccossive 

permanent 

set. 

Remarks. 

TotiJ. 

Per  aqaare 
inoD. 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.  OCO 
17,000 
18,0U0 
19,000 
30,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20, 0(H) 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
58,640 

P<ntnd$. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
1],000 
12,000 
13,000 
14,000 
15,000 
16,0u0 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
58,640 

Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.00020 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00074 
.00080 
.00086 
.00092 
.00098 
.00104 
.00112 
.00120 
.00126 
.00132 
.00138 
.00148 
.00158 
.00168 
.00184 
.00206 
.00226 
.00250 
.00270 
.00802 
.00342 
.00886 
.00422 
.00470 
.00512 
.00560 
.00592 
.00640 
.00692 
.00766 
.00808 
.00840 
.00870 
.00896 
.00906 

Inek. 
0. 

huh. 
0. 

Initial  load. 
Ultimate  stxvnglh. 

0. 

• 

i 

1 

.00002 

.00002 

.00002 

0. 

.00008 

.00006 

***l              -------- 

.00020 

.00012 

........... 

.00046 

.00026 

.00140 

.00094 

.00330 

.00190 

.00546 

.00216 

.00678 

.00132 

m 

Failed  by  triple  flexure. 
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Ko.  1047. 

Marks,  ^2  W"^""* 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  5'\ 


AppHed  loadt. 


TotaL 


Pcundt. 
1,000 
2,000 
S,000 
1,000 
S,000 
6,000 
7.000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
10,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
60,000 
57,980 


Peraqnftre 


Bcn. 


inc, 


PoundM, 
1,000 
2,000 
8,000 
i.000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
28,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
60,000 
57,980 


Compres- 
sion per 
In  on. 


0. 

.00004 
.00006 
.00012 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00064 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00120 
.00128 
.00188 
.00150 
.00158 
.00168 
.00178 
.00192 
.00210 
.00230 
.00250 
.00280 
.00316 
.00364 
.00414 
.00456 
.00502 
.00574 
.00630 
.00660 
.00730 
.00812 
.00802 
.01002 
.01092 
.01590 


SucceAsive 

comproft- 

sion  per 

inch. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00U04 
.00000 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00(N)6 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00010 
.00012 
.00008 
.00010 
.00010 
.00014 
.00018 
.00020 
.00020 
.00030 
.00036 
.00048 
.00050 
.00042 
.00046 
.00072 
.00056 
.00030 
.00070 
.00082 
.00080 
.00110 
.00090 
.00498 


set. 


set. 


Inch. 
0. 


Inch. 
0. 


0. 


.00002 


.00002 


.00004 


.00010 


•  •  > 

.06002' 


.00006 


00022 


000.^2 


.00012 


.00030 


00150 


.00376 


00662 


01300 


.00006 


.00226 


.00286 


.00638 


Bemarks. 


Initisl  load. 


Ultimate  strengtb. 


Failed  by  triple  flexure. 
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12-INCH   B.    U    RIFLED   MORTARS. 


Body  No.  20, 

No.  4681. 

Marks,  ^^^^r^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

SuccesfliTO 

elongation 

per  inch. 

Permanent 
sot. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  aqnare 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000   ■ 

25,000 

26,220 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

IB,  000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,220 

Inch. 
0. 

.000055 
.000105 
.000160 
.000210 
.000265 
.000320 
.000380 
.000440 
.000500 
.000555 
.000625 
.000700 
.000765 
.000850 
.000940 
.001030 
.001135 
.001250 
.001375 
.001540 
. 001710 
.001960 
.002225 
.002550 

Inch. 
0. 

.000056 
.000050 
.000055 
.000050 
.000055 
.000055 
.000060 
.000060 
.000060 
.000055 
.000070 
.000075 
.0U0065 
.000075 
.000090 
.000090 
.000105 
.000115 
. 000125 
.000165 
.000170 
.000250 
.000265 
.000275 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

1 

• 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010 

.(K)0100 

.000016 

.000165 

.000065 

.000275 

.000110 

.000475 

.000200 

.000800 
.001050 

.000325 
.000250 

Fractured  9"  from  neck.    Appearance,  ^anular. 
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No.  4682. 


Marks,  12  m  r^t  b. 

Diameter,  l".l29. 
Sectional  area,  1  square  incli. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Eloneation 
per  mch. 

Saocesslve 

Permanent 
set. 

Successive 

Bemarlu. 

Total. 

Per  square 
inch. 

elon^nition 
per  inch. 

permanent 
sot. 

Pmmdi. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

29,440 

^  i 
Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 

e,ooo 

7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
29,440 

IneK. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.OOO.'^ 
.000615 
.000675 
.000740 
.000805 
.000883 
.000950 
.0)1050 
.001115 
.001235 
.  001.1.% 
.001455 
.001595 
.001800 

Jucsfc. 
0. 

.000050 
.060050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000060 
.000060 
.000065 
.000065 
.  000  J80 
.000065 
.000100 
.000065 
.000120 
.000105 
. 000125 
.000140 
.000205 

Tneh. 
0. 

Inch, 
0. 

Initial  load. 

• 

Tensile  strength. 

*•«••«••«*•* 

0..         . 

.000010 

.OJOOIO 

.000025 

.000015 

.000050 

.000025 

.000360 

.000010 

.000100 

.000010 

. 00U130 

.  000050 

.000245 

.000095 

.  ooom"» 

.0J0505 

.000140 
.000120 

Fractured  10".9  from  neck.    Appearance,  granular. 
H.  Ex.  43 16 
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No.  1048. 


Marks,  ^2  M^Rj  T  B, 

Length,  10".5! 
Diameter,  1".129. 
Seetional  area,  1  square  inch. 
Oaaged  length,  6". 


Applied  loads. 


Total. 


Poundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
8,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28.000 
27,000 
28,000' 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
3^000 
38,000 
37,000 
38,U00 
39,000 
40.000 
41,000 
42,000 
43,0U0 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,860 


Per  DO  aare 

iDCO. 


Poundi, 
1,000 
2,000 
3,000 
4,00*) 
5,000 
8.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
28.000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
83,000 
34,000 
35.000 
38,000 
87,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,350 


Gomprea- 

sionper 

incn. 


0. 
.00004 

.00010 
.00014 
.00019 
.00024 
.00028 
.00032 
.00038 
.00044 
.00052 
.00058 
.00082 
.00068 
.00072 
.00080 
.00068 
.00092 
.00098 
.00108 
.00112 
.00120 
.00128 
.00184 
.00144 
.00152 
.00164 
.00172 
.00184 
.00200 
.00220 
.00236 
.00258 
.00280 
.00318 
.00348 
.00380 
.00412 
.00480 
.00510 
.00682 
.00508 
.00640 
.00680 
.00752 
.00798 
.00848 
.00802 
.00080 
.01040 


Successive 

oompres- 

afonper 

incn. 


Inch. 
0. 

.00004 
.00008 
.00004 
.00005 
.00005 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00008 
.00008 
.00004 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00008 
.00012 
.00008 
.00012 
.00018 
.00030 
.00018 
.00020 
.00024 
.00036 
.00032 
.00032 
.00032 
.06048 
.00050 
.00052 
.00034 
.OOOM 
.00040 
.00072 
.00048 
.00050 
.00044 
.00068 
.00080 


Permanent 
set. 


Inch. 
0. 


.00004 


.00018 


.00024 


.00030 


.00042 


.00088 


.00164 


.00824 


.00532 


.00788 


SnoresalTe 

permanent 

set. 


0. 


.00004 


.00012 


.00006 


.00006 


.00012 


,00026 


.00086 


.00170 


.00208 


.00258 


Bemarks. 


Initial  load. 


Ultimate  strHicth. 


Failed  by  triple  flexure* 


12-INCH   B.   L.    RIFLED   MORTABS. 


243 


No.  1040. 


Marks,  ''Wy^ 

Length,  10".5. 

Diameter,  l'M20. 

Sectional  area,  1  square  inch. 

Ganged  length,  5''. 


Applied  loedii. 

MO 

icli. 


ToUl. 


2,000 
3,000 
4,000 
5,060 
6,000 
7.0U0 
8,000 
9,0UO 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
11,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
3S,00O 
36,000 
37.000 
88,000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,900 


Per 

incl 


are 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14*000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,980 


CooiprcN- 

siouper 

incu. 


0. 

.00004 
.00010 
.00014 
.00018 
.00020 
.00024 
.00028 
.00032 
.00036 
.00042 
.00048 
.00052 
.00056 
.00060 
.00068 
.00072 
.00078 
.00082 
.00088 
.00006 
.00106 
•00112 
.00118 
.00126 
.00140 
.00148 
.00158 
.60170 
.00186 
.00208 
.00222 
.00242 
.00272 
.00308 
.00350 
.00386 
.00416 
.00452 
.00520 
.00562 
.00592 
.00620 
.00660 
.00750 
.00798 
.00834 
.0081^ 
.0(1920 
. 00970 


SoeceMiro 

compres* 

ftfonper 

incli. 


Inch, 
0. 

.00004 
.00006 
.00004 
.00001 
.00002 
.00004 
.00004 
.00004 
.00001 
.00006 
.00006 
.00004 
.000C4 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00008 
.00010 
.Ot;i^ 
.00«)06 
.00008 
.00014 
.00008 
.00010 
.00012 
.00016 
.00022 
.00014 
.00020 
.00030 
.00036 
.00042 
.00036 
.00030 
.00036 
.00068 
.00042 

.ooaio 

.00028 
.00040 
.000:!0 
.0OO4.H 
.  (KMi!)6 

.  itwm 

.  iN)0iV2 
.OOOTiO 


PemuinvDt 
set. 


Inch, 
0. 


SncreMive 
pcmumcnt 

mrt. 


Inch. 
0. 


KemBTk*. 


Inltialload. 


0. 


00010 


.00010 


OOOIC 


.00020 


00006 


.00034 


.00006 


.00160 

» 


.00348 


.00553 


.00750 


.00004 


.00014 


,00082 


,00094 


,00188 


.00204 


00198 


CltimAte  ttrengtli. 


Failed  by  triple  flexure. 


244 


12-INCH   B.   L.   RIFLED   M0BTAB8. 


So.  1050. 


Marks,  ^'W^ 

Length,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch* 
Gauged  length,  6". 


Applied  loads. 


Per  square 
incn. 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
10, 000 
17.000 
18.000 
19.000 
20.000 
21,000 
22.000 
23.000 
24.000 
25,000 
26.000 
27,CMK) 
28.  (HK) 
29,000 
30.000 
31.000 
32,000 
33.000 
34.000 
35.000 
86.000 
37.000 
38,000 
39.000 
40,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
50,700 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
59,700 


Compres- 
sion per 
ibch. 


Inch. 
0. 

.00004 
.00008 
.00012 
.00016 
.  0(i020 
.00026 
.00032 
.00036 
.00042 
.00046 
.00052 
.00056 
.00062 
.00068 
.00074 
.00080 
.00080 
.00094 
.00100 
.00104 
.00110 
.00116 
.  WH22 
.  00130 
.00140 
.  001. <>0 
.00160 
. 00170 
.00184 
.00202 
.00220 
.00248 
.00204 

.oaioo 
.oai4u 
.  oa')70 

.00400 
.00(42 
.00498 
.00618 
.00688 
.00742 
.00796 
.00880 
.00006 
.01040 
.01124 
.01250 


Successive 

conipres- 

sion  per 

inch. 


Inch, 
0. 

.00004 
.00008 
.00004 
.00004 
.00004 
.0(W06 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00(H)8 
.IHKKM 
.00004 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00010 
.00014 
.OOOIH 
.00018 
.00028 
.00016 
.00036 
.00040 
.00030 
.00030 
.00042 
.00056 
.00061 
.00070 
.OOO.''^ 

.  «'a".4 
.o;)08i 

.0(K)86 
.00071 
.  (H)084 
.00126 


Permanent 
set. 


Inch. 
0. 


0. 


Snccessire 

permanent 

set. 


Inch, 
0. 


Initialload. 


0. 


.00002 


.00002 


.00006 


.00004 


.00012 


.00006 


00040 


00028 


C0130 


00090 


.00302 


00172 


.00664 


00262 


.00970 


.00406 


Ultimate  stnogtb. 


Failed  by  triple  flexure. 


I 


12-INCH  B.    L.    RIFLED   MORTARS- 
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Body  No.  20  (seooud  castiug). 


No.  4715. 
Marks,  "M^B^TR, 

Diameter,  1".129. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


AppUed  loads. 

1 

ElonsHtJon 
permcli. 

SncoMsive 

Permanent 
set. 

Sucet^^Mive 

* 

Toua. 

Per  souAre 
incu. 

olougatiou 
per Inch. 

periiianent 

H<*t. 

Kemarks. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

10,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,710 

Po^mds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

25.710 

Inch. 
0. 

.000045 
.000095 
.000145 
.000195 
.000250 
.000300 
.000350 
.000400 
.000455 
.000525 
.000590 
.000650 
.000710 
.000785 
.0fJ0856 
.000950 
.001045 
.001150 
.001245 
.001360 
. 001515 
.001705 
.001920 
.002165 

Ifich. 
0. 
.000015 
.000050 
.000050 
.000050 
.000055 
.000050 
.000050 
.  000050 
.000065 
.000070 
.000065 
.000060 
.000060 
. 000075 
.000070 
.000095 
.000095 
.000105 
.000005 
.000115 
.000155 
.000190 
.000215 
.000245 

Inch. 

Inch. 
0. 

Initial  load. 

1 

' 

Tensile  strength. 

0. 

.000025 

.000025 

.000045 

.000020 

.000060 

.000015 

.000100 

.000040 

.000150 

.000050 

.01)0245 

•.000095 

.000390 

. 000145 

.000640 
.000830 

.000250 
.000190 

Fractured  4''.8  firom  neck.    Appearance,  granular. 
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12-1  NCn   U.   L.   RIFLED  MORTAUa. 

No.  4710. 


Marks,  ^^W"' 
Diameter,  l'M20. 

Sectional  area,  1  square  inclu 

Length  of  stem,  "23^\ 

Gauged  length,  20". 


Applied  loailB. 

ElotieiitioD 
per  inch. 

SaoccssiTe 

elongation 

per  inob. 

PemiMient 
set. 

SaocflMive 

Semarkt. 

Total. 

Per  miiare 
incn. 

permanent 
aet. 

Ineh, 
0. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

28,820 

Pounds. 

1.000 

2.000 

3.0UO 

4,000 

5,000 

6,000 

J,  000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

VI,  000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,820 

0. 
.000045 
.000090 
.000140 
.000190 
.000235 
.000285 
.000330 
.000385 
.000430 
.000400 
.000545 
.000590 
.000660 
.000710 
.000775 
.000835 
.000900 
.000080 
.001055 
.001150 
.0012:10 
.001340 
.001450    < 
.OOIOUO 

Inch. 
0. 

.000046 
.000'.I45 
.000  TiO 
.  (>00j50 
.000045 
.000050 
.000045 
.0J0C55 
.000045 
.000060 
.000055 
.O0U()45 
.000000 
.000000 
.00U065 
.000060 
.000065 
.000080 
.000075 
.000095 
.000080 
.000110 
.000110 
.000150 

Iitch. 
0. 

Initial  load. 

1 

0. 

Tenafle  ttrenisth. 

1 

.  ' 

.000005 

.066606 

.000020 

.000015 

.000045 

.000025 

.000060 

.000015 

.006606 

.000085 

.000130 

.000085 

.000200 

.066676 

.000300 
.000990 

.000100 
.000090 

Fractured  11^.5  from  neck.    AppearaucCi  granular. 


12-INCH   B.    L.    RIFLED   MOBTARS. 


247 


No.  1073. 


Marks,  "^B^,'^^ 

Length,  l(y\d* 

Diameter,  l'M29. 

Sectional  area,  1  square  incli. 

Ganged  length,  5'^ 


Applied  loads. 

ComprM- 

siou  per 

Incn. 

SncoeMive 

comprea- 

eiun  per 

incb. 

Permanent 

set. 

Successire 

permanent 

bot. 

Beraarks. 

TotaL 

IPcrmuare 
incu. 

Povndi. 

1,000 

2,000 

3,000 

4.000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

18,000 

17,000 

18,000 

18,000 

20,000 

21.000 

2-i.OOO 

23,000 

24,000 

2.000 

28,000 

PoundM, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
20,000 
27,000 
28.000 
20,000 
30,000 
31,000 
82,000 
83,000 
84,000 
85,000 
36.000 
37.000 
38,  COO 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
60,000 
60.670 

Ineh, 
0. 

.00006 
.00010 
.00016 
.00020 
.00028 
.00032 
.     .00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00080 
.00086 
.00092 
.00098 
.00106 
.00112 
.00118 
.00128 
.00136 
.00142 
.00152 
.00160 
.00170 
.00182 
.00196 
.00210 
.00224 
.00248 
.00276 
.00302 
.00340 
.00380 
.00428 
.00480 
.00534 
.00572 
.00630 
.00098 
.007ri2 
.00820 
.00870 
.00960 
.01046 
.01130 
.01272 

Inch, 
0. 

.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00008 
.00006 
.00010 
.00008 
.00010 
.00012 
.00014 
.00014 
.00014 
.00024 
.00028 
.00926 
.00038 
.00040 
.00048 
.00052 
.00054 
.00038 
.00058 
.00068 
.00054 
.00068 
.00060 
.00090 
.00086 
.00084 
.00042 

Inch. 
0. 

Inch. 
0. 

IniUallood. 
mUmate  atrengtlL 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

.00016 

.00006 

.00026 

.00010 

27,000 

/  5'WO 

5.000 

Si  000 

.00052 

.00026 

82,080 

. 

3^,100 

34,000 

35.000 
38,000 

.00136 

.00084 

37,000 
38.  too 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48,000 
48,000 
50,000 
60,670 

.00336 

.00200 

.00600 

.00264 

.01000 

.00400 

Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED   M0BTAB£L 


No,  1074. 


Marks,  ^^^B^T^ 
Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loiids. 

Compreft- 

aioii  TMir 

iiicli. 

Ineli. 
0. 

.00004 
.00010 
.00014 
.00018 
.  00i)22 
.00018 

.ooo:ffl 

.  00038 
.00042 
.00050 
.00054 
.00060 
.00OG4 
.00070 
.  Oi>070 
.00082 
.00088 
.00092 
.00100 
.00106 
.00112 
.00118 
.00126 
.00134 
.  00142 
.00152 
.00160 
.00172 
.00188 
.00204 
.00220 
.00244 
.00272 
.00310 
.00344 
.00380 
.00422 
.00474 
.00522 
.00560 
.00622 
.00680 
.00732 
.00802 
.00878 
.00924 
.00992 
. 01076 
.01168 

Sncceuive 
compres- 
sion per 
inch. 

Permuieiit 
set. 

Saocessivo 

permauent 

set. 

Kemarka. 

Total. 

Per  sqaarc 
inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 
31.000 
32,000 
33. 000 
34.  (NM) 
35.000 
:{6.000 
37,000 
3K,000 
39,000 
4U,  (iOO 
41.  OU) 
42,000 
43.04)0 
44,000 
45,000 
46,000 
47.000 
48, 00*) 
49.000 
50.000 
60,200 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,O0Q 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
33,000 
34.000 
35.000 
36.000 
37,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,200 

Inek. 
0. 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.0t)006 
.(KHHM 
.0«KH)8 
.00004 
.00006 
.00004 
.00006 
.0O<M)6 
.0(M)06 
.00006 
.00.04 
.00(08 
.  0001)6 
.OiXMKJ 
.00006 
.00008 
.00008 
.00008 
.00010 
.00008 
.00012 
.00016 
.00016 
.00016 
.00024 
.C0028 
.00038 

.ooo:)4 

.00036 
.00042 

.  ooa'>2 

.00048 
.00038 
.00062 
.00058 
.00052 
.00070 
.00076 
.00046 
.00068 
.00084 
.00092 

Inch. 
0. 

Itteh. 
0. 

Initial  load. 

• 

Ultimate  btnsngth. 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

.00014 

.00004 

.00024 

.00010 

.00052 

.00028 

.00148 

.00096 

.Oj:«iO 

.00202 

.00580 

.00230 

.00006 

.00326 

Failed  by  triple  flexure. 


12-lNCfl  B.  L.  RIFLED  ilORTAKS. 
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No.  1076. 


Marks,  ^VfJ^ 

Length,  10".5? 

Diameter,  l'M20. 

Sectional  area,  1  square  inch. 

Gauged  length,  6", 


Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

3.000 

4.000 

5.000 

C.0OO 

7.1W0 

8.U00 

9.0U0 

lU.OOO 

11.000 

12.000 

13,000 

U.OOU 

15.000 

Kt.  ui;o 

17.0U0 
14.000 
ID.UOO 
20,  WO 
21.000 
22,  UOO 
23.000 
21.000 
2.'>.000 
26,000 
27.000 
28,000 
29,000 
30.000 
"tLOOO 
32,000 
33,000 
34.000 
35.000 
36.000 
.17  000 
38.000 

ao.iHX) 

40,000 
41.000 
42.000 
43.(J00 
44,tKI0 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
60,060 


Persqnare 
inch. 


Pounds. 

1,000 
2,000 
3,000 
4.000 
6,000 
6,  c:(N) 
7,000 
8,0U0 
9,000 
10.  (100 
11.000 
12,000 
13,000 
14.000 
16.000 
10,000 
17,000 
18.000 
10,  (HH) 
20, 000 
21.000 
22.  WiO 
23.000 
24,000 
2r.,000 
2«.000 
27.000 
28.000 
20.000 
30.000 
31.000 
32,000 
33,000 
34,000 
35.000 
30.000 
37,000 
38,  (MM) 
39.0(K) 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,050 


Compres- 

aion  per 

iucu. 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 

,  o«ri2 

.0U028 

.ooa32 

.00038 
.00042 
.00040 
.00052 
.00058 
.00062 
.0006S 
. 00072 
.00078 
.00084 
.  OMUm 
.00094 
.  00100 
.00106 
.00112 
.  00118 
.00124 
.00132 
.01138 
.00148 
.00158 
.00168 
.00180 
.00190 
.00202 
.00224 
.00250 
.00272 
.00296 
.  00322 
.00360 
.004^2 
.00452 
.00490 
.Oa522 
.00590 
.00636 
.00682 
.00728 
*.  C0772 
.00830 
.00892 


Sncco8.sive 

cooiprwt- 

sion  per 

inch. 


Inch. 

0. 
.00004 
.00006 
.00004 
.0(MM)4 
.000;»4 
.00006 
.00004 
.00006 
.00004 
.00004 
.  OfMMW 
.00006 
.  (H)(KI4 
.(0006 
.  0(»i)U4 
.  0lN><)6 
.0(-0?)6 
.00001 
.00(M)6 
OtMRiO 

.  (J0:)06 

.  INM)06 
.000)6 
.00004 
.00(N)8 

.Oi:oo6 

.00010 
.00010 
.00010 
.  00012 
.00010 
.00012 
.00022 
.00026 
.0(J022 
.00024 
.00026 
.00038 
.00052 
.00040 
.00038 
.00032 
.0(M)68 
.0"046 
.00046 
.00046 
.OOOU 
.00058 
.00062 


Perniauent 
set. 


Inch. 
0. 


Successive 

Iiermaneut 

set. 


Keuiarka. 


Inch.      ' 
0.  '  luitial  loao. 


0. 


.  OIK>02 


00002 


00006 


U(J<KM 


.(0012 


00006 


.00030 


.00018 


001)86 


.00056 


00224 


.00138 


00422 


.00652 


.00108 


.00230 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MOBTABS. 


Body  No.  21. 

No.  4683. 

Marks,  "^bV** 
Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Gauged  length,  20'^ 


Applied  loads. 

1  Elongation 


J*ovndt. 

l.UU) 

2,000 

3,000 

4,000 

5,(100 

«,000 

7,000 

8,0(K) 

U,(M)0 

10.000 

11,000 

12,000 

1».U00 

14,000 

ir>.  000 

10,000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.000 

2:t.ooo 

24.000 
25.000 
28,040 


Per  square 
incn. 


2*ound». 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

6,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

28,640 


per Inch. 


Inch. 
0. 
.000055 
.000105 
.000155 
.000210 
.000270 
.0003:U) 
.000380 
.000435 
.000400 
.000545 
. 00J615 
.000680 
.000740 
.OUO&iS 
.000910 
.001000 
.001090 
.  0«)1200 
.001335 
.001470 
.001635 
.001880 
.002110 
.002435 


SucoeBftive 
elongation  I 
per  Inch. 


Inch, 
0. 
.000055 
.000050 
.000050 
.000055 
.000060 
.000060 
.000050 
.000055 
.OOOOtVi 
.000055 
.000070 
.000065 
.000060 
.000095 
.000075 
.000000 
.0)0090 
.000110 
.000135 
.000135 
.000165 
.000245 
.000230 
.000325 


Permanent 
■et. 


Ineh. 


0. 


.000006 


.003030 


.000040 
.066675' 


.000105 

.'666i86 


.000285 

'.'666435' 


.000770 
.001020 


Sacc««8iv6 

permanent 

aet. 


Ineh. 


0. 


.000005 


.000025 
.'666616' 


.000035 
'.'666636' 


,000076 

'666166* 


000150 


000335 
000250 


Komarkt. 


Initial  load. 


Tensile  strengtli. 


Fractured  8".6  from  neck.    Appearance,  granular. 
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Ko.4684. 


Marks,  «Mjt,^TR, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Ganged  length,  20". 


Applied  loads. 

Eloneation 
per  Inch. 

Sncccwive 

eloiijiation 

per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Renuirks. 

P—ndM. 
1.000 
2,000 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22.000 

28,000 

24  090 

26,000 

29,140 

Inch. 
0. 
.000056 
.000110 
.000160 
.000220 
.000275 
.000980 
.000380 
.000450 
.000505 
.000560 
.000625 
.000690 
.000755 
.O00H4O 
.000910 
.000095 
.001100 
.001200 
.001800 
.001450 
.001600 
.001800 
.002010 
.002340 

Inch. 
0. 
.000055 
.000066 
.000050 
.000060 
.0-0055 
.000055 
.000060 
.OOOOfiO 
.000065 
.000065 
.000065 
.000065 
.000065 
.000085 
.000070 
.000085 
.000106 
.000100 
.000100 
.000150 
.000150 
.000200 
.000210 
.000330 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

3,000 

4,000 

5,000 
6,000 

.000010 

.000010 

7,000 

8,000 

9,000 

10,0U0 

u.uoo 

.000040 

.000030 

12.000 
13,000 

.000060 

.000010 

14,000 
15,000 

.000076 

.000025 

16.000 
17,000 

.000105 

.000030 

18.000 
19.000 

.000165 

.000060 

20,000 
21.000 

.000250 

.000065 

22,000 
23,000 

.000410 

.000160 

14,000 
25.000 
29,140 

.000670 
.000900 

.000260 
.000230 

\ 

Fractured  2''.6  from  neck.    Appearance,  granular. 
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Ko.  1051. 

Marks,  "^j^.'^^ 
Length,  10".5! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


• 

Applied  loads. 

Comprofl- 

sionper 

inch. 

SiiccessiTe 
compres- 
sion per 
incn. 

Permanent 
sot. 

Saocessive 

permanent 

set. 

Total. 

Per  smiare 
iuch. 

Virnnds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.0OO 

9, 0(H) 

10.000 

ll.UOO 

12.000 

13,  000 

14.000 

15. 000 

16,000 

17,000 

18.0i)0 

19.000 

20,000 

21,000 

22,000 

2:1, 000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,000 

32.  000 

33. 000 

34,000 

:^.ooo 

30,000 
37.000 
3H,  000 
39,000 
40,000 
41,000 
42,UO0 
43,000 
44,000 
4.5.000 
46.000 
47,  (KM 
48.000 
49.000 
50,000 
60.200 

Poundt. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,(00 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

2&,{m 

20,000 
30,000 
31  000 
32.000 
33,000 
34.000 
35,000 
36.000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44,000 
4.5,000 
46,000 
47,000 
48,000 
49.  000 
50,000 
00,200 

Inch. 

0. 
.00004 
.00010 
.00014 
.00l»20 
.00028 
.00032 
.00036 
.00042 
.00046 
.00052 
.00058 
.00002 
.00070 
.00074 
.00082 
.00088 
.00092 
.00098 
.00106 
.00112 
.00120 
.00128 
.00136 
.00144 
.00152 
.00162 
.00170 
.00184 
.0019? 
.00218 
.00232 
.00260 
.00290 
.00330 
.00366 
.00392 
.00440 
.00486 
.00530 
.00598 
.00644 
.00700 
.00762 
.00820 
.00880 
.00912 
.00962 
.01016 
.01052 

Inch, 

0. 
.00004 
.00006 
.00004 
.00006 
.00008 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00008 
.00004 
.00008 
.00006 
.00004 
.00006 
.0(K)08 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00008 
.00014 
.00014 
. 00020 
.00014 
.00028 
.00030 
.00040 
.00036 
.00026 
.00048 
.00040 
.00044 
.00068 
.00046 
.00056 
.00062 
.00058 
.00060 
.00032 
.00050 
.00054 
.00036 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  atnngth. 

• 

.00002 

.00002 

•••«••«••••• 

.00004 

.00002 

.00008 

.00004 

.00014 

.00006 

.00028 

.00014 

.00058 

.00030 

.00162 

.00108 

.00334 

.00172 

.00594 

.00200 

.00806 

.00212 

Failed  by  triple  flexure. 
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No.  1052. 


Marks,  «^bV^ 


Length,  10''.5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loads. 


Total. 


PouncU. 
1,000 
2.000 
3,000 
4,000. 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
18,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
S2,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.0Q0 
46,000 
47.000 
48.000 
49,000 
SO,  000 
69,580 


Per  square 


Bcina 
Qch. 


inc 

Paundi. 
1,000 
2,000 
3,000 
4,000 
5.0()0 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
38,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
96,580 


Compiffl- 

sion  per 

incn. 


Inch. 
0. 
.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.000,12 
.00036 
.00042 
.00048 

.  ooo:>-t 

.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00102 
.00108 
.00114 
.00120 
.00130 
.00140 
.00148 
.00158 
.00168 
.00180 
.00198 
.00218 
.00240 
.00260 
.00288 
.00320 
.00368 
.00410 
.00452 
.00500 
.00554 
.00602 
.  006:18 
.00700 
.00750 
.00810 
.00858 
.00900 
.00950 
.00986 
. 01016 


Snccensive 

rompren- 

aion  per 

inch. 


Inch. 
0. 

.00004 
.00004 
.(KXXU 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 

.ooo:)4 

.00006 
.00006 
.  WK).j6 
.00006 
.00008 
.00006 
.00006 
.00006 
.00010 
.00010 
.00008 
.00010 
.00010 
.00012 
.00018 
.00020 
.  00022 
.00020 
.00028 
.  0U032 
.00048 
.00042 
.  00042 
.00048 
.00054 
.00048 
.00036 
.00062 
.00050 
.00060 
.00048 
.00042 
.00050 
.00036 
.00030 


Permanent 
set. 


Inch, 
0. 


0. 


.00004 


.00008 


.00012 


.00026 


.00060 


.00154 


.00360 


Saccesaive 

permanent 

aet. 


Inch. 
0. 


00004 


.00004 


.00004 


00014 


.00034 


Remarks. 


Initial  load. 


.00094 


.00206 


.00500 


.00780 


.00230 


.00190 


intimate  strength. 


Failed  by  triple  flexure. 


254 


12-INCH    B.    L.    EIFLED    MORTARS. 


No.  1033. 

Marks,  ^^^¥7^' 
Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


ToUl. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15.  (00 
1G.C00 
17.000 
18.000 
19.0(}0 
20,000 
21,  vm 
22.0U0 
23.000 
24,000 
2.1.000 
2G.000 
27.0(10 
28.000 
29,000 
30,000 
31.000 
82,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
57,490 


Per  Miaftre 


HOQI 

ion. 


ioo 


Pounda. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20,000 
80,000 
31,000 
82,000 
88,000 
84,000 
85.000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
57.490 


Comprec- 

sion  per 

inco. 


Inch. 

0. 
.00006 
.00012 
.00016 
.0C0.'2 
.00028 
.00032 
.00038 
.00044 
.00050 
.00058 
.00062 
.00068 
.00072 
.00078 
.00086 
.00092 
.0010» 
.00106 
.00110 
.00120 
.00126 
.00132 
.00140 
.00150 
.00162 
.00170 
.00182 
.00194 
.00210 
.00230 
.00252 
.00278 
.00306 
.00340 
.00380 
.00418 
.00468 
.00520 
.00662 
.00610 
.00660 
.00702 
.00760 
.00802 
.00840 
.00872 
.00900 
.00922 
.00946 


SocceMire 

conpree- 

sioii  per 

inch. 


Inch. 
0. 

.00006 
.00(H)6 
.00004 
.00(XM 
.00J06 
.00004 
.0U006 
.00006 
.00006 
.00008 
.00004 
.OiKXM 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00010 
.00000 
.00006 
.00008 
.00010 
.00012 
.00008 
.00012 
.00012 
.00016 
.00020 
.00022 
.00026 
.00028 
,00034 
.00040 
.00038 
.00050 
.00052 
.00042 
.00048 
.00050 
.00042 
.00048 
.0OO.V2 
.  000.'18 
.00032 
.00028 
.00022 
.00024 


Permiment 
set. 


Tnek. 
0. 


Snocenalre 

pormnneiit 

set. 


Inch. 
0. 


Bemarks. 


[nltial  load. 


.00004 


.00004 


.00008  i   .00004 


.00014 


.00006 


.00020 


00006 


.00034 


.00014 


.00008 


.00172 


.00034 


.00104 


.00366 


.00194 


.00582 


.00216 


.00720 


.00138 


Ultimate  sfrsiigth. 


Failed  by  triple  flexureb 
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Body  No.  21. 


EXTRA  MUZZLE  DISK. 


No.  4609. 


Marks,  ^' V*/"^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

Elooniion 
per Inch. 

Sncceesire 

Permanent 
set. 

SucceMiye 

permanent 

set. 

Bemarks. 

T««--     •""inX" 

elongation 
per  inch. 

Poundt. 

1.00J 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,870 

Pounds. 

1,000 

3,000 

3.000 

4.000 

5,000 

6.000 

7.000 

8,000- 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25.000 

27,870 

Ineh. 
0. 
.000056 

.000105 
.000155 
.000210 
000260 
.000330 
.000385 
.000445 
.000500 
.000560 
.000625 
.0007CO 
.000765 
.000860 
.000025 
.  001015 
.001105 
.001225 
.001350 
.001510 
.001660 
.001855 
.002090 
.002425 

Inch. 
0. 

.000055 

Inch. 
0. 

Ineh. 
0. 

_-_         __ 

•Initial  load. 
Tensile  strength. 

.000050 
.000050 

.000^)55 
.000050 
.000060 
.000065 
.OOOvOO 
.0O0C55 
.000060 
.000065 
.000075 

.O.H3005    1      .000005 

_ 

.O'MJOJS           .000040* 

.00^*050           .000005 

.000065 

.000085 
.000075 
.000090 

.000090    ;      .000040 

.000120    j      .000030 

.000090 
.000120 
.000135 
.000160 
.000150 
.000.05 
.0002.^5 
.000335 

.000195           .0e0075 

.000285   i     .ooiioob 

.  000460          . 000175 
.......' 

.000750 
.001000 

.000290 
.0UO250 

Fractured  9".l  from  neck.    Appearance^  granular. 
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No.  10C9. 


Marks/^MB^TE. 

Length,  10".5.* 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loaud. 

Compros- 

sion  per 

incn. 

SuccesfilTe 

oonipreB- 

sion  per 

incn. 

Pennanent 
set. 

Snccesslve 

permanent 

set. 

Total. 

Per  aaaare 
incn. 

RetnarVs. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25  000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40  000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
50,000 
57,590 

Pounds. 
1,000 
2,000 
3,000 
4,000 
.%000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
23,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
57,590 

Inch. 

0. 

.00004 
.00.08 
.00014 
.00020 

•.00024 
.00030 
.00036 
.00042 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00090 
.00096 
.00102 
.00108 
.00114 
.00122 
.00130 
.00138 
.00148 
.00158 
.00168 
.00178 
.90192 
. 00210 
.00230 
.00256 
.00278 
.00310 
.00350 
.00394 
.00438 
.00490 
.00548 
.00594 
.00646 
.00710 
.00760 
.00826 
.00880 
. 00942 
.01004 
.01070 
. 01174 
.01228 

Inch, 
0. 

.00004 
. 0U004 
.00006 
.00006 
. OOL04 
.00006 
.OOiJOO 
.00006 
.00008 
. 000(U 
.00006 
.00006 
.00006 
.00006 
.C0004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00014 
.00018 
.00020 
.00026 
.00022 
.00032 
.00040 
.00044 
.00044 
. 00052 
.00058 
.00046 
.00052 
.00064 
. 00050 
.00066 

.  mM>54 

.00062 
.00002 
.00066 
.00104 
.00054 

Inch. 
0. 

Inch. 
0. 

luilial  load. 

0. 

0. 

• 

.00002 

.00002 

.  OlHIlO 

.00008 

••>*•«••*••• 

• 

.00022 

.00012 

.00060 

.00038 

.00174 

.00114 

.00394 

.00220 

.00646 

.00252 

.00968 

.00322 

UltimRte  Htrengtli* 

Failed  by  triple  flexure* 
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Body  No.  21  (second  casting). 


Ko.  4749. 


Mark8,"Vt'J^ 
Diameter,  1''.129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23". 

Ganged  length,  20^^ 


Applied  loads. 


Total. 

Peraqnare 
inck. 

Ptnndi. 

rovnda. 

1,000 

1,000 

2,000 

2,000 

3,090 

8,000 

4,000 

4,000 

5,000 

6,000 

0,000 

0,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12.000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

10,000 

10,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19.0U0 

20.000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

25.320 

25,320 

Eloncation 
per  mcli. 


0. 
.000045 

.000005 
.000145 
.000195 
.000250 
.000300 
.000356 
.000i25 
.000490 
.000550 
.000010 
.000600 
.000760 
.000850 
.000940 
.001040 
.001125 
.001250 
.001375 
.001550 
.001700 
.001945 
.002200 
.002600 


SaooesaiTe 
eloiiKatioii 
perinoh. 


Inch. 
0. 

.000046 
.000050 
.000050 
.000050 
.000056 
.000050 
.000056 
.000070 
.000066 
.000060 
.000060 
.000080 
.000070 
.000090 
.000090 
.000100 
.000066 
.000125 
.000125 
.000176 
.000150 
.000245 
.000256 
.000400 


Pennanent 
set 


Inch. 


.000815 
.001110 


Saooessire 

permanent 

set. 


Inch. 


^' 

0. 

0. 

.000025 

.000023 

.000050 

.000025 

.000085 

.000035 

.000120 

.066035" 

.000190 

.003070 

.000300 

.000110 

.000485 

.000185 

0003.10 
000295 


Keraarks. 


Initial  load. 


Tenoile  strength. 


Fractured  5'^8  from  neck.    Appearance,  granular. 
H.  Ex.  43 17 
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No.  4750. 


Marks,  MMKjiTR, 

Diameter,  l"'i29. 
Sectional  area,  1  sqnare  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20''. 


Applied  loads. 

Eloncation 
peruicb. 

SucceMire 

eloncation 

perlnph. 

Pennaiient 
set. 

Sacoesaire 

pernianont 

set. 

Bemarka. 

Total. 

PeraooAre 
inob. 

Pounds. 
1,000 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 

^ooo 

9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
26,000 
28,650 

Pounds. 

1.000 

2.000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14.000 

16.000 

16.000 

17.000 

18, 0-^0 

19,000 

20,000 

21,000 

22,000 

23.000 

24,  COO 

25,000 

28,660 

Inch, 
0. 

.000050 
.000096 
.000140 
.000180 
.000230 
.000280 
.000336 
.000386 
.000440 
.000496 
.000545 
.000605 
.000660 
.000740 
.000800 
.000660 
.000915 
.001016 
.001100 
.001200 
.001285 
.001406 
.001616 
.001690 

Inch. 
0. 

.000060 
.000045 
.000045 
.000040 
.000050 
.00U050 
.000055 
.000050 
.000U55 
.000055 
.000050 
.000060 
.000055 
.000080 
.000060 
.000060 
.000085 
.000070 
.000086 
.000100 

.oooora 

.000120 
.000110 
.000176 

Inch. 
0. 

Inok, 
0. 

IniUal  load. 
Tenane  atrengih. 

« «            ***** 

0. 



0. 

.000015 

.000016 

.000040 

.000026 

.000035 

.000016 

.000095 

.000040 

".000145 

.000050 

.066265 

.000060 

.000326 
.000430 

.oooiw 

.000106 

Fractured  ''.3  l&om  neck.    Appearance,  granular* 
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No.  1082. 
Mark8,*2MRj,Tii, 

Length.  10".6! 
Diaiiietbr,  1".120. 
8ectioiml  area,  1  square  inch. 
Gauged  length,  5''. 


▲pplfodlMidft. 


I 


ToUl. 


Pom»d». 
1.000 
2.000 
1,000 
4.  MM 
5,000 
0,000 
7.000 
8,000 
9.000 
10.000 
11.000 
12.  QUO 
13,000 
KOOO 
15.000 
16.000 
17.000 
18,000 
10.000 
29.000 
2f,000 
21000 
23,000 
24,000 
25,000 
26.000 
27.000 
28.000 
20.000 
30,000 
31.000 
32.000 
3.1,000 
34»006 
35.00» 
36.000 
37.000 
36.000 
30,000 
40,000 
41,000 
41000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
50.000 
61,700 


Per  HOI 
Incn 


PoHnd*. 

1.000 

2,000 

3,0U0 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10. 000 

11,000 

12.100 

13,000 

14.000 

l.VO»0 

16.000 

17.000 

18,000 

19,000 

20.010 

21,000 

22.000 

23.000 

24,000 

25.0U0 

26.000 

27.CX« 

28.000 

20.003 

:<o,ooc 

31,000 
32.000 
83,000 
34,000 
85,000 
86^000 
37,000 
88.000 
89,000 
40.000 
41,000 
42.000 
43.000 
44,t<00 
45.000 
46.000 
47.000 
48,000 
49.000 
50,000 
61,700 


CompreM* 

sion  per 

incu. 


Jnek. 
0. 
.00004 
.00006 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.OOOU 
.10048 
.00054 
.00068 
.00064 
.00072 
.00076 
.00n82 
.00068 
.00094 
.00100 
.00106 
.00114 
.00122 
.00128 
.ooi:» 

.00140 
.  001.>I 
.00164 
.00174 

.ooim 

.00200 
.00212 
.00232 
.00258 
.00286 
.00306 
.00328 
.00360 
.00104 
.00450 
.00518 
.00558 
.005110 
.00652 
.00710 
.00732 
.00820 
.00860 
.009:12 
.00060 


SacceMire  I  «.i«,-««iv- 

cmnprM-    PermaMnt  f^ff?!?**!? 


•ion  per 
incn. 


Inrh, 
0. 

.00004 
.00004 
.00006 

.0()M<i 

.00001 
.00004 
.00008 
.00001 
.OINNMI 
.00004 
.00006 
.0<iWl8 
.0001)4 
.OfMNMi 
.OUOOG 
.00006 
.000^)0 
.WkM 
.00008 
.00006 
.OOOUO 
.OIMIOK 
.OlUlfl 
.00. 4*8 
.  0(N)10 
.0(1010 
.WHI2 
.00014 
.00012 
.00020 
.00026 
.00028 
.00020 
.00022 

.ooo:{2 

.00044 
.00046 


.00040 
.OOOTi 
.  (.o;Mr2 
.ouai8 

.00022 
.00068 
.00040 
.00072 
.00048 


set. 


lienu.iiu'Ut 

Bit. 


JSemarks. 


Tneh. 
0. 


Inch. 
0. 


IniUallMul. 


■1 


0. 


.00002 


.00002 


.00004 


.00002 


.00008 


,00004 


.00014 


.00010 


.00044 


.OOOtlO 


1 

.00116     .00072 

1 



.00*250 

.00140 

1 

I                  1 

00486 


.00230 


.00726 


.00340 


UHfmiitr  Mren|;th. 


Failed  by  triple  flexuTe, 


260 


12-INCH   B.  L.  RIFLED  MORTARS. 


Ho.  1083. 


Marks/^M^KgJB, 

Length,  10".6. 
Diameter,  1".129. 
ScctioDal  area,  1  square  incb. 
Gauged  length,  5'\ 


Applied  loAcU. 


TotaL 


Pound§. 
1,000 
2,000 
3.000 
4,0(10 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,010 
16.000 
17,000 
18.000 
lO.OUO 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.«K> 
29,000 
30,000 
31,000 
82.000 
33,000 
34.000 
35,000 
30.000 
37,000 
38.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,880 


For  Minaro 


Mini 
icli. 


inc 


Povndi. 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40,  (KM) 
50.000 
60,880 


Coinprea- 

Hion  per 

inch. 


0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00062 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00128 
.00136 
.00142 
.00152 
.00162 
.00172 
.00186 
.00208 
. 00224 
.0'^240 
.00260 
.00300 
.00336 
.00306 
.00404 
.00150 
.00190 
.00530 
.00580 
.p0630 
.00090 
.00740 
.00794 
.00850 
.00884 
.009;<6 
.00982 


Snccensive 
compres- 
sion per 
inch. 


Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.0M06 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00006 
.00010 
.00010 
.00010 
.00014 
.0(HI22 
.00016 
.00016 
.00020 
.0(KMO 
.00036 
.00030 
.00038 
.00046 
.00040 
.00040 
.00050 
.00050 
.00060 
.00050 
.00054 
.  0(X)56 
.00034 
.00052 
.00046 


Permnnent 
set 


0. 


0. 


0. 


.00002 


.00010 


0(xr20 


00U46 


.00130 


.00292 


.00516 


.00738 


Sncoeasire 

permanent 

set 


Inch. 
0. 


.00002 


.ooooe 


,00010 


00026 


.00084 


.00162 


.00224 


.00222 


Benutfks. 


Initial  load. 


UUimate  strength. 


Failed  by  triple  flexure. 
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No.  1084. 


Marks,  "VV J** 
Length,  10".6? 

Diameter,  l'M29. 

Sectional  area,  1  square  iiush. 

Gauged  length,  5''. 


Appll- 
Total. 

BdlOMU. 

PerMiuure 
inoli. 

Compn*- 

skm  per 

incn. 

Succ«Mive 

oompres- 

•km  per 

inch. 

Pennanent 
•et 

SnoooMive 

penniinent 

■et 

Reourks. 

Pvwidt. 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11,000 
12.000 
13.000 
14.000 
15,000 
18,000 
17,000 
18,000 
19.000 
20,000 
21,000 
32.000 
23,000 
24,000 
1   8ft.00O 
20,000 
27,000 
28,000 
28,000 
30,000 
81,000 
32,000 
83,000 
84,000 
36,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
69,440 

Pounda. 
1,000 
2.000 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
18,000 
14.000 
15,000 
16.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
86,000 
87,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
69,440 

0. 

.00004 
.00006 

.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.OOOiT 
.00046 
.00060 
.00056 
00062 
.00068 
.00072 
.00078 
.00086 
.00090 
.00096 
.00104 
.00110 
.00116 
.00122 
.00130 
.00140 
.00148 
.00158 
.00168 
.00178 
.00192 
.00202 
.00320 
.00240 
.00262 
.00298 
.00326 
.00360 
.00410 
.00460 
.00528 
.00672 
.00630 
.00698 
.00772 
.00854 
.00922 
.01030 
.01140 
.01280 

Inch. 

0. 
.00004 
.00004 

.00004 
.00006 

.00004 
00004 
.00001 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
00004 
.00006 
.00008 
.00006 
.00006 

.ooouo 

00008 
.00010 
.00008 
.00010 
.00010 
.00010 
.00014 
.00010 
.00018 
.00020 
.00022 
.00030 
.00034 
.00034 
.00050 
.00050 
.00068 
.00044 
.00058 
.00068 
.00074 
.00082 
.00068 
.00108 
.00120 
.00140 

Inch. 
0. 

Ivuh. 
0. 

InlUalloiid. 

* 

nitimnte  etrengtli. 

0. 

0. 

.00002 

.00002 

.00008 

.00006 

.00018 

.00010 

.00038 

.00020 

00096 

.00068 

.00262 

.00166 

"'".60542" 

*  .06286" 

.00996 

.00454 

Failed  by  triple  flexure. 
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12-tNCIt   fi.  L.  BtFLE!D   MORtAfiS. 

Body  No.  22. 


No.  4688. 


Marks,  «^bV^ 
Diameter,  l".i21). 

Sectional  area,  1  square  incli. 

Length  of  stem,  23''. 

Gauged  length,  20''. 


A  pplic 
ToUl. 

4  loads. 

Per  nqjian 
ioch. 

PoundM. 

1.000 

2.000 

3,000 

4.000 

6.000 

6,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

27,690 

BlonKMtloii 
per  ioch. 

SucooMive 

cloDffatian 

pArlneh. 

Pennaiient 
set. 

SucoeMlTe 

penuuMnt 

set 

Bemarks. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

6.000 

6,000 

7,000 

6,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22.000 

23.000 

24,009 

25,000 

27,600 

7nek. 
0. 
.000060 

.000110 
.000165 
.000225 
.000280 
.060335 
.600396 
.900460 
.000515 
.000680 
.000645 
.000720 
.000796 
.000870 
.000960 
.001056 
.001166 
.001280 
.001425 
.001580 
.001790 
.002000 
.002300 
.002700 

[nek. 

0. 
.000060 

IneK 
0. 

ZficA. 
0. 

IniUal  load. 

• 

Tenaile  strengtlk 

.000050 

.oooosr 

.000060 
.000065 
.000055 
.000060 
.000066 
.000056 
.000065 

...*...!!*.'.. 

.000010 

.000010 

.000025 

.000016 

.000065 
.000076 
.000076 
.000075 
.000090 
.000096 
.000110 
.000116 
.000146 
.000155 
.000210 
.000210 
.000300 
.000400 

.000060 

.000026 

.000075 

.000026 

.000130 

.000056 

.000200 

.900070 

.000325 

.000125 

.000645 

.000220 

.000910 
.001225 

.000865 
.000315 

Fractured  11" A  from  neck.    Appearance,  granular. 
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No.  4689. 

Marks,  ^Vf.'^^ 
Diameter,  V\129. 

Sectional  area,  1  square  inch. 
Lengrtb  of  stem,  23''. 
Ganged  length,  20". 


Applied  iMids. 

ElongfttiOB. 

SncceMive 

elonKatiun 

per  iucli. 

Penueiienl 

Mi. 

SaooeMive 

Total. 

Peraqture 
incii. 

permantnil 
set. 

FMmdt. 

1,000 

2,000 

3,000 

4,000 

5,000 

8,000 

7.000 

8.000 

9,000 

19,000 

11,000 

12,000 

18,000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28.720 

Poundg. 

1.000 

2.000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12  000 

18,000 

14,000 

15.000 

10.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

.28.720 

Inek. 
0. 

.000050 
.000100 
.000155 
.000205 
.000355 
.0OU3O6 
.000355 
.000415 
.000470 
.000540 
.000696 
.000060 
.000720 
.000790 
.000W>5 
.000945 
.001015 
.001106 
.061200 
.001310 
.001450 
.001596 
.001700 
.001975 

Inch. 
0. 

.000060 
.OOOOTiO 
.000055 
.000050 
.000050 
.000050 
.000050 
.000060 
.000055 
.000070 
.000065 
.000065 
.000000 
.000070 
.000065 
.000090 
.000070 
.000090 
.000096 
.000110 
.000140 
« 000145 
.0U0165 
.000815 

Tnek, 
0. 

0. 

InlUiil  load. 
Tensile  strengtk. 

.000006 

.000006 

.oooois 

.000010 

.000045 

.000030 

.090000 

.000015 

.oooioo 

.000040 

.000145 

.000046 

.000210 

.000066 

.000330 

.000120 

.000610 
.000670 

.000180 
.000160 

Fractured  ''J^  flx>m  neck.    Appearance,  granular. 
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No.  1054. 


Marks,  "^B»fT«» 
Length,  lO^.f?. 
Diameter,  1".129. 
Sectional  area,  1  square  incli. 
Ganged  length,  5'^ 


Applied  loftda. 


TotAL 


Poundt. 
1.000 
2,000 
8.000 
4.000 
6,000 
6.000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
18,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27.000 
28,000 
20,000 
30,000 
81.000 
82.000 
83.000 
84,000 
35,000 
36,000 
87,000 
88,000 
30,000 
40.000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,100 


Per  SQUAre 


SQIlfl 

aon. 


ino: 


PoundM. 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
34.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
68,100 


CSompree- 

siomiier 

Inco. 


0. 

.00004 
.00008 

.00014 
.00020 
.00026 
.00032 
.00038 
.00046 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.OOIU 
.00122 
.00128 
.00136 
.00140 
.00166 
.00170 
.00184 
.00196 
.00216 
.00236 
.00256 
.00200 
.00314 
.00364 
.00402 
.00434 
.00472 
.00530 
.00584 
.00632 
.00684 
.00788 
.00600 
.00850 
.00912 
.00050 
.00994 
.01034 
.01070 
.01106 


Succesaiye 

oomprea- 

■ion  per 

inch. 


Inch. 
0. 

.00004 
.00004 

.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00014 
.00014 
.00012 
.00020 
.00000 
.00020 
.00034 
.00024 
.00010 
.00048 
.00032 
.00038 
.00058 
.00054 
.00048 
.00052 
.00064 
.00062 
.00050 
.00062 
.00038 
.00044 
.00040 
.00036 
.00036 


Permanent 

set. 


Inch. 

0. 


0. 


,00002 


.00000 


,00014 


00028 


00062 


,00320 


.00424 


00674 


.00654 


Suocemive 
permanent 

set. 


Bemarka. 


Ineh. 

0.     ;  Tnitlalload. 


.00002 


00004 


,00006 


.00014 


.00064 


.00188 


.00204 


.00860 


.00180 


Uittnale  itrvnffth. 


Failed  by  triple  flexure. 
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No.  1055. 


Marks,  ^^V"^ 
Length,  1(K'.5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5". 


Applied  loads. 

'  Per  nqaare 


Total. 


Pounds. 
1,000 
2.000 
3.000 
4,000 
S.00O 
OvOOO 
7.000 
8,000 
0,000 
10,000 
11,000 
C2.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
2S.O00 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
50.000 
87,980 


Miai 
Hen. 


inc. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
20.0U0 
SO, COO 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
88,000 
89.01)0 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
57, 9M) 


CompreH- 

slon  per 

inch. 


Inch, 
0. 
.OOOM 
.00010 
.00016 
.00024 
.00030 
.00034 
.00048 
.00048 
.00052 
.00068 
.00064 
.00070 
.00076 
.00060 
.00088 
.00094 
.00100 
.00106 
.00112 
.OOIS*) 
.00128 
.00134 
.00142 
.00152 
.00166 
.00178 
.00188 
.00108 
.00220 
.00248 
.00276 
.00310 
.00852 
.00402 
.00442 
.00490 
.00532 
.00002 
.00662 
.00710 
.00766 
.00824 
.00894 
.00972 
.01020 
.01068 
.01142 
.01214 
.01310 


SueccMive 
compres- 
sion per 
inch. 


Inch, 
0. 

.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00006 
.00004 
.00006 
.00006 
.0(K)06 
.00006 
.00004 
.00008 
.00006 
.00000 
.00006 
.00006 
.00006 
.00006 
.00006 
.001108 
.0.')010 
.00014 
.00012 
.00010 
.00010 
.00022 
.00028 
.00028 
.00034 
.00042 
.00060 
.00040 
.00048 
.00042 
.00070 
.00060 
.00048 
.00046 
.00068 
.00070 
.00078 
.00048 
.00048 
.00074 
.Oi072 
.00096 


Pennanent 
set. 


Jneh. 
0. 


.00002 


.00004 


.00008 


.00016 


.00030 


.000C8 


.00224 


.00466 


.00734 


.01040 


Snoceflstve 

permanent 

set. 


Inch, 
0. 


.00002 


.00002 


.00004 


00008 


.00014 


.00038 


.00156 


.00232 


,00278 


00306 


Remarks. 


Initial  load. 


Ultimate  strengtlt. 


Failed  by  triple  flexure. 
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No.  1056. 


Marks,  "^ifl,^^ 
Length,  10".iK 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oauged  length,  5". 


Applied  load*. 


TotaL 


Pounds. 
1«000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14«000 
15,000 
16,000 
17.000 
16,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
26,000 
29,000 
80.000 
81,000 
32,000 
83.000 
34.000 
86,000 
36,000 
37,000 
88,000 
39,0110 
40,000 
41,000 
42.000 
48,000 
44,000 
46.000 
46,000 
47,000 
48,000 

49,  (too 
50,000 
64,910 


FerMuare 
incD. 


Pound§. 

1,000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,0(10 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86.000 
37.000 
38,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 

48,000 
50.000 
64,910 


CompreB- 

■ion  per 

incn. 


Indk. 
0. 
.00004 

.00010 
.00014 
.00020 
.00026 
.00032 
.00040 
.00044 
.00050 
.00056 
.00062 
.00068 
.00072 
.00078 
.00084 
.00090 
.00096 
.00102 
.00108 
.00116 
.00124 
.00130 
.00140 
.00148 
.00168 
.00168 
.00180 
.00192 
.00210 
.00236 
.00258 
.00200 
.00816 
.00352 
.00386 
.00422 
.00464 
.005)4 
.00560 
.00600 
.00628 
.00660 
.00690 
.00716 
.00734 
.007a 
.00748 

.00760 
.00768 


Saooeeaive 

oompree* 

■imiper 

incn. 


Inch. 
0. 

.00004 
.00006 

.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00018 
.00026 
.00022 
.00032 
.00026 
.00036 
.00034 
.00036 
.00042 
.00050 
.00046 
.00040 
.00028 
.00032 
.00030 
.00026 
.00018 
.00010 
.00004 

.00012 
.00006 


Permanent 
■et. 


Inch. 
0. 


0. 


.00002 


00006 


.00012 


.00028 


.00066 


,00180 


00966 


00506 


.00562 


SnoceiMiTe 

permanent 

■et. 


JficA. 
0. 


.00002 


.00004 


,00006 


00016 


00038 


,00114 


00186 


.00140 


.00056 


Initial  lend. 


Defleota;  ooiiTezonthe 
mloranater  aide. 


Ultimate  atNBfth. 


Failed  by  triple  flexure. 
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Body  No.  22  (second  casting). 


No.  4763. 


Marks,  '^^bt;,'^^ 
Diameter,  l"'.'l29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23^'. 
Ganged  length,  20''. 


AppUadliMd*. 

ElonfTjiUoii 
perioch. 

Sacoeasive 

PennaneBt 
set. 

• 

SacceMiv« 
pennuiant 

Mt. 

Aenarks. 

ToUl. 

PwMuare 
Ibcb. 

Pvunda. 

1,000 

2,000 

8,000 

4,000 

5,060 

6,000 

7,000 

8.000 

6.000 

16,000 

11.000 

12.000 

18.000 

14,000 

15.000 

16,000 

17,000 

18,000 

16,000 

20,000 

21,000 

22,000 

23,000 

24,000 

eloneatioB 
per  Inch. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

6.000 

10,000 

11.000 

UOOO 

18.000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

34,000 

Inch. 
0. 

.000056 
.000106 
.000155 
.000210 
.000265 
.000315 
.000365 
.000430 
.000496 

.ooor>50 

.000610 
.0OU600 
.000760 
.000846 
.000040 
.001010 
.001100 
.001205 
.001335 
.001480 
.001640 
.001880 
.002100 

p 

/neA. 
0. 

Inek. 
0. 

Initialload. 
Taaaile  •trangtli. 

.000006 

.000005 

1 

.000035       .ooodso" 

.000060 

.000015 

.060070 

.00(K)20 

.000110 

.000040 

".006175' 

.000066 

.000260 

.000086 

.000416 

.000166 

Fractured    5''.9  irom  neck.    Appearance,  granular,   with  coarse 
Bpangles. 
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No.  4754. 

Marks,  "V?  J*' 
Diameter,  l".'i29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23''. 

Gauged  length,  20". 


Applied  loMte. 

Klon^tlon 
per  inch. 

SucceMivo 

elonf^sition 

per  inch. 

Permanent 
set. 

SucceMive 

permanent 

eet. 

Bemarka. 

ToUi. 

Feraanare 
Inoli. 

Fvundt. 

1,000 

2.(XI0 

3.000 

4,0<I0 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12.00ii 

13,000- 

14.000 

ir>.ooo 

10,000 
17,000 
IS.  (100 
lil.OOO 
20,000 
21.000 
22.000 

2:t,ooo 

24,(100 
25,000 
28.150 

Fom%ds, 

1.000 

2,000 

3.000 

4.000 

6,000 

6.000 

7,000 

8.000 

9,000 

10.000 

11,000 

12.  (XK) 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,  OM 

21.000 

22.000 

2  {.000 

24.000 

25.000 

28.150 

Inch. 
0. 
.000050 
.000100 
.00  J 150 
.000200 
.000245 
.000296 
.000345 
.000395 
.000450 
.000500 
.000500 
.0J0015 
.000090 
.000750 
.000810 
.000925 
.000900 
.001045 
.001140 
.001240 
.001355 
.001500 
.001660 
.001900 

IfUh. 

0. 

.000050 
.000060 
.000050 
.000060 
.000045 
.000030 
.000050 
.Q0J050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000060 
.000060 
.000115 
.000066 
.000055 
.00l<095 
.000100 
.000115 
.000145 
.000100 
.  000240 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

'iVnalle  strength. 

0. 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000070 

.000020 

.000110 

.000040 

.000160 

.000050 

.000260 

.000100 

.000445 
.Oi'OOOO 

.000185 
.000155 

Fractured  I'M  fii^om  neck.    Appearance,  granular. 
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No.  1085. 


Marks,  "^'b^J^ 
Len^h,  10''.6!' 
Diameter,  l'M29. 
Sectional  area,  1  squarp  inch. 
Gauged  length,  5'\ 


Applied  loadR. 


Total. 


Potmdi. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
2«,O00 
26,000 
28,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
85,000 
38,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4A.000 
47,000 
48.000 
49,000 
50,000 
00.280 


Peraqnaro 
inch. 


PotmdM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28|000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
60,000 
60,280 


Compres- 
sion i>er 
inch. 


JfiM. 
0. 

.00004 
.00010 
.00014 
.00020 
.00IK24 
.00030 
.00034 
.0UU40 
.00046 
.00062 
.00058 
.00062 
.00068 
.00074 
.00078 
.00084 
.00090 
.00008 
.00104 
.00110 
.00116 
.00124 
.00130 
.00140 
.00148 
.00156 
.00168 
.00178 
.00194 
.00210 
.00226 
.00248 
.00266 
.00306 
.00330 
.00356 
.00400 
.00444 
.00494 
.00534 
.00666 
.00636 
.00676 
.00744 
.00700 
.00840 
.00876 
.00912 
.00950 


Saocossire 

comprca- 

eion  per 

inch. 


Inch, 
0. 

.00004 
.00006 
.OOO'W 
.00000 
.00004 
.0(X)06 
.00«K)4 
.00006 
.00006 
.00(H)fl 
.00006 
.OOOOt 
.OOOUO 
.00006 
.00004 
.0<I000 
.  00:M)0 
.OOOUH 
.00000 
.0U006 
.00000 
.00008 
.00006 
.00010 
.00008 
.00008 
. 00J12 
.00010 
.00016 
.00016 
.00016 
.00022 
.00018 
.00010 
.00024 
.00026 
.00044 
.00044 
.00050 
.00040 
.00052 
.00060 
.00040 
.00068 
.00(»40 
.00050 
.00036 
.OOOM 
.00038 


Permsnent 
aet. 


Inch. 
0. 


0. 


0. 


.00004 


SaoceMive 

ponnaneat 

■et. 


Inch, 
0, 


.00004 


.00010 


.00022 


.00006 


.00012 


.00050 


.00132 


.00296 


00516 


00704 


00028 


00082 


00164 


00220 


00188 


Bemarka. 


Initial  load. 


Ultimate  airength. 


Failed  by  triple  flexure. 
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12-INCH   B.  L.  RIFLED  MORTARS. 


No.  1080. 

Marks,  12  M^H^jR. 

liength,  10''.5! 

Diameter,  I'M  29. 

Sectfonal  area,  1  sqthire  iiieli. 

Gauged  length,  6".  * 


Applied  loads. 

Conipres- 

sion  per 

inci). 

SnocosAlvo 
comprcs- 
.  aionpor 
inch. 

rermtnont 
set. 

Snoresnive 

pormnnent 

set. 

Inch. 
0. 

Remarks. 

TolAl. 

Per  Boaiire 
i  lie  II. 

Poundg. 
1,000 
2.000 
3,000 
4,000 
5.000 
6,000 
7.010 
8,01)0 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,0J0 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20.000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,U00 
34,0u0 
35,000 
36,000 
37,000 
38,IKN) 
39,000 
40.000 
41.000 
•  42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
60,040 

Pounds. 
1,000 
2,000 
3,  (,00 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,0011 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4.5,000 
46,000 
47.000 
48.000 
4»,  000 
50,000 
00,040 

Inch. 
0. 

.00004 
.00010 
.0^)014 
.0(W20 
.00026 
.ooorio 

.00036 
.00040 
.00046 
.000.50 
.Ou054 
.004160 
.00066 
.<W072 
.00076 
.00082 
.00000 
.00(K)6 
.00100 
.00108 
.00114 
.00122 
.00128 
.00134 
.00144 
.00152 
.00162 
.00176 
.00190 
.00204 
.00:'22 
.00248 
.  OJ272 
.00310 
.00342 
.00368 
.00422 
.00470 
.00514 
.00576 
.00632 
.00686 
.00744 
.00810 
.U0HH6 
.00936 
.01016 
.01118 
.01222 

0. 

.00004 
.00006 
.00004 
.00006 
.00006 
.00)04 
.00006 
.00004 
.00006 
.00004 
.0  004 
.00006 
.  00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00004 
.00008 
.00(4)6 
.00006 
.00006 
.00006 
.00010 
.0()(<08 
.  0)010 
.00014 
.00014 
.00014 
.00018 
.0)026 
.00024 
.W>038 
.00032 
.00026 
.00054 
.00048 
.00044 
.000J9 
.00056 
.00054 
.OOii.58 
.00096 
.00046 
.00050 
.00080 
.00102 
.00104 

Itxeh. 
0. 

Initinllund. 

1 

4 

UlUmstestrenetli. 

0. 

_  - . .  . 

:::i::   ::: 



0. 





.00004 

.OOOM 

• 

>  ««•••*•••>• 

.00010 

.MKM 

1 

.00930 

.00010 

1 

.00048 

.00028 

..     .  1 

1 

.00120 

.00672 

.00318 

.00198 

.00606 

.00288 

1 

.00950 

.00344 

Failed  by  triple  flexure* 
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No.  1087. 

Length,  10".5. 
Diameter  l'M29. 
SectioDal  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 

Gompret- 

aionper 

inon. 

Saecetsire 

oompres- 

■ion  per 

incb. 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.06004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
«00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00012 
.00006 
.00008 
.00014 
.00016 
.00016 
.00018 
.00024 
.00028 
.00030 
.00028 
.00042 
.00064 
.00042 
.00062 
.00044 
.00066 
.00068 
.00054 
.00070 
.00070 
.00060 
.00050 
.00060 
.00084 

Permanent 
set. 

SaocesslTe 

Kcicarka. 

Total. 

PerMoare 
inch. 

permanent 
■ei. 

Povnda. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,»0O 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
85,000 
28.000 
27.000 
28,000 
29.000 
30,000 
31,000 
32.000 
83,000 
SiOOO 
35,000 
36.000 
37,000 
38,000 
39.000 
40,000 
41,000 
43,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
•0,880 

Pound§. 
1,000 
3,000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
38,000 
29,000 
80,000 
81,000 
32,000 
38,000 
84,000 
36,000* 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,000 
60.880 

Inch. 

0. 
.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 

00076 
.00082 
.00088 
.00094 
.00102 

00108 
.00114 
.00122 
.00130 
.00138 
.00150 
.00156 
.00164 
.00178 
.00194 
.00210 
.00228 
.00252 

00280 
.00310 
.00338 
.00380 
.00434 
.00476 
.00628 
.00572 
.00628 
.00686 
.00740 
.00810 
.00680 
.00080 
.00980 

01040 
.01124 

Inch, 
0. 

Inth. 
0. 

Initial  load. 

• 

Ultimate  strength. 

0. 

0. 

.00004 

.00004 

* 

.00010 

.06606 

1 

1 

.00020            .00010 

:.0k 

:::::::::::T'*" 

.00062 

.00032 

.00146 

.00094 

.00330 

.00184 

.00582 

"".66252 

.00866 

.00284 

1 

FaOed  by  triple  flexareb 
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12-INCH   B.   L.   RIFLED   M0BTAB8. 


Body  No.  23. 

No.  4693. 

Marks,  *2*'»f,'r»* 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20'^ 


Applie 
Total. 

aioAda. 

Per  M  nare 
inon. 

Elonntion 
per  loch. 

Snecesnive 

elonsatiou 

per  inch. 

Ponnanent 
set. 

SncoeaalTe 

permanent 

•et. 

Bamarks. 

Povnds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

•.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

ao.ooo 

21,000 
22,000 

2:{,ooo 

24,000 
25,000 
25,010 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

•,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

10,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

25,010 

Ineh, 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000305 
.000360 
.000420 

.ooai85 

.000550 
.000610 
.000600 
.000755 
.000850 
.000935 
.001040 
.001150 
.001265 
.001425 
.00L575 
.001700 
.«02i25 
.  00-i:i50 
.002715 

Inch. 
0. 
.000060 

.000060 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000065 
.000065 
.000060 
.000060 
.000005 
.0OU095 
.000085 
.000105 
.000110 
.000115 
.000160 
.000150 
.000215 

.000225 
.000365 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stren^'h. 

0. 

.000010 

.000010 

.000040 

.000030 

.000065 

.000015 

"  .oooioi  ' 

'".'ooooio 

.000190 

.000065 

.000316 

.000125 

.000540 

.000225 

.000945 
.001240 

.000406 
.000295 

Fractured  A'\9  from  neck.    Appearance,  granular. 


12-INCH   B.    L.   RIFLED   MORTABS. 
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No.  46M. 


Marks,  "^^,^^ 
Diameter,  l''.l29. 
Sectional  area,  1  Bqnare  inch. 
Length  of  stem,  23''. 
Gauged  length,  20^'. 


Applied  loads. 

Elon  cation 
per  inch. 

SaccessiTO* 

eloneation 

perinch. 

Pemauont 
sot. 

Snccessive 
permanent 

Romarks. 

Total. 

Per  square 
inoD. 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17.000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,020 

Pounds. 

1,000 

2,000 

3,000 

4.800 

5,080 

6,000 

7,000 

8.000 

9.000 

10,060 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

30,000 

21,000 

22,000 

23.000 

24,000 

25,000 

28,020 

Intih. 
0. 

.000050 
.000100 
.000150 
.000200 
.000255 
.000300 
.000355 
.000110 
.000460 
.000525 
.000590 
.000650 
.000710 
.000796 
.000855 
.080045 
.001025 
.001110 
.001225 
.001350 
.001470 
.001650 
.001800 
.002060 

Inch. 
0. 
.000050 
.000050 
.000050 
.000050 
.000055 
.000045 
.000055 
.000055 
.000050 
.000065 
.000065 
.000060 
.000060 
.000085 
.000060 
.000090 
.000080 
.000085 
.000115 
.000126 
.000120 
.000180 
.000150 
.000260 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

.  0. 

.000010 

.000010 

.000030 

.000020 

.000050 

.000020 

.000090 

.000040 

.000140 

.000050 

.000200 

.000060 

.000320 

.000120 

.000505 
.000700 

.000185 
.1)00195 

Fractared  10".6  from  neck.    Appearance,  granular. 
H,  Ex.  ^ 18 
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13-INCH   B,  L.  RIFLED    MORTARS. 


No.  1003. 

Marks,  "^bV"* 
Length,  10".5! 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5'\ 


Applied  loads. 

Compres- 
sion per 
inch. 

SuocoHsive 
compres- 
sion per 
inco. 

Formsnent 
sot. 

Inch. 
0. 

SuocesAive 

penntonent 

set 

Kemarks. 

ToUl. 

Per  fwinaro 
iocb. 

Poundt. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
to,  000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
85.000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
59, 670 

Poundt. 
1.000 
2,000 
8.000 
4.000 
5,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
89.000 
40,000 
41.000 
42,000 
43,000 
4«,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
59.570 

JnM. 

0. 
.00004 
.00008 
.00012 
.00018 
.00022 
.00028 
.00034 
.00038 
.00044 
.  O00.<>0 
.00056 
.00062 
.00070 
.00074 
.00082 
.00088 
.00004 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00142 
.  00152 
.00160 
.00170 
.00182 
.00106 
.00214 
.00228 
.00252 
.00278 
.00306 
.00344 
.00374 
.00418 
.00462 
.00500 
.00560 
.00594 
.00640 
.00008 
.00754 
.00800  • 
.00840 
.00884 
.00938 
.00980 

Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00012 
.00014 
.0001b 
.00014 
.00024 
.00026 
.00028 
.00038 
.00030 
.00044 
.00044 
.00038 
.00060 
.00034 
.00046 
.00058 
.00056 
.00046 
.00040 
.00044 
.00054 
.00042 

Inch. 
0. 

Initial  load. 
Ultimate  utrengUi. 

. 

•  0. 

, 

.00002 

.00002 

. OOOIO 

.00008 

.00016 

.00006 

.00030 

.00014 

.00054 

.00024 

.00138 

.00084 

.00808 

.00170 

.00530 

.00222 

• 

.00784   . 

.00204 

Failed  by  triple  flexure. 


12-INCH  B.  L.  RIFLED  MORTARS, 
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Ko.  1064. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gaaged  length,  b". 


Applied  loads. 


Total. 


founds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.0UO 
20,000 
21.000 
22.000 
23.000 
24,000 
25.000 
26.000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
43,000 
44,000 
45,00a 
46,000 
47,000 
48,000 
49,000 
60,000 
60,560 


Per  Bquare 
inc 


ncn. 


Pcundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14.000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
30.000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
00,660 


Oompres- 

aion  per 

inoo. 


Inch. 
0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00038 
.00044 
.00050 
.00056 
.00060 
.00004 
.00070 
.00076 
.00082 
.00090 
.00094 
.00102 
.00110 
.00116 
.00122 
.  00132 
.00140 
.OOLSO 
.00160 
.00170 
.00186 
.00202 
.00222 
.00240 
.00260 
.00206 
.00330 
.00376 
.00410 
.00440 
.00496 
.00564 
.00650 
.00722 
.00768 
.00832 
.00890 
.00030 
.00992 
.01070 
.01132 


Sncceaalre 

oomprea- 

aion  per 

inch. 


Inch. 
0. 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
. 00006 
.000U4 
.00004 
.  (H)006 
.0(K)06 
.  0(KMJ6 
.00008 
.00UO4 
.00008 
.00008 
.00006 
.00006 
.00010 
.00008 
.00010 
.00010 
.00010 
.00016 
.00016 
. 00020 
.00018 
.00020 
. 00036 
.00034 
.00016 
.00034 
.00030 
.00056 
.00058 
.00072 
.00072 
.00046 
.00064 
.00058 
.00040 
.00062 
.00078 
.00062 


Permanent 
aet. 


Inch, 
0. 


00002 


.00006 


.00012 


.00024 


00060 


00162 


00358 


00608 


00874 


SacccsniTe 

permanent 

aet. 


Inch, 
0. 


.00002 


.00004 


.00006 


.00012 


00036 


.00102 


.00196 


.00250 


.00266 


Romarka. 


Initial  load. 


Ultimate  atrength. 


Failed  by  triple  fleznret 
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12-INCH   B.   L.   BIFLED   HOBTABS. 


Ko.  10C5. 

Length,  10".6. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loada. 


Totil. 


Pounda. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
58,400 


Mill 
ncA. 


Pet  s^iiaro 
ine 


Foundt, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,009 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
88.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
56,400 


Coinpns 

aioD  p«r 

incii. 


Inch. 
0. 
.00004 

.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.0(1082 
.00068 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00146 
.00152 
.00160 
.00176 
.00188 
.00202 
.00218 
.00240 
.00262 
.00294 
'  .00328 
.00356 
.00380 
.00426 
.00478 
.00522 
.00556 
.00592 
.00632 
.00694 
.00710 
.00724 
.00732 
.00738 
.00736 


SacoeMire 
compres- 
sion per 
inon. 


Inch. 

0. 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00006 
.00008 
.(N)016 
.00012 
.00014 
.00016 
.00023 
.00022 
.00032 
.00034 
.00028 
.00024 
.00046 
.00052 
.00044 
.00034 
.00036 
.00040 
.00062 
.00016 
.00014 
.00008 
.00006 
.00002 


PermaBent 
setb 


Inch. 
0. 


0. 


00002 


ai004 


00010 


Snooesslre 

permsncnt 

set. 


Inch. 
0. 


Bemsrks. 


Initial  load. 


00002 


00002 


.00006 


00020 


00048 


,00128 


,00286 


00460 


00518 


.00010 


.00028 


.00080 


.00158 


.00174 


.00068 


Deflects.    Vlcrometer 
on  the  oonTox  side. 

Ulttmate  strength. 


Failed  by  triple  flexure. 


12-INCH   B,    L.    RIFLED    MORTARS. 
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Body  Ko.  23  (second  casting). 

No.  4755. 

Marts,  >2M^RpjR. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch, 
Lengrtb  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

K.000 

0.000 

7.000 

8.000 

0.000 

10,000 

11,000 

12«000 

13.000 

U.00ti 

J5.000 

10.000 

17.000 

i;.ooo 

JJ.ooo 
5?.ooo 

g.ooo 

^>000 
^420 


Per  squiire 
ind 


Pcundi 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17.0U0 

18.000 

10,000 

20,000 

21,0U0 

22,000 

23,0U0 

24.000 

25.000 

28,420 


Elongation 
per  mch 


Inch. 
0. 

.000045 
.000090 
.000140 
.000185 
.000235 
.000285 
.000340 
.000300 
.000445 
.000505 
.000565 
.000640 
.000705 
.000785 
.000660 
.000055 
.001050 
.001150 
.001290 
.001410 
.  001570 
.  001775 
.002010 
.002315 


SncoesnWe 

elongation 

perlnob. 


0. 


J[ftA, 


.000045 
.000045 
.000050 
000015 
000050 
.000050 
.000055 
.000050 
.000055 
.000000 
.000060 
.000075 
.000065 
.000080 
.000075 
.000005 
.000095 
.000100 
.000140 
.000120 
.000160 
.000205 
.000236 
.000305 


Permanent 
aet. 


Inch. 


0. 


Saoceasive 

permanent 

aet. 


,000010 
^666645' 


000090 

'666i45' 


,000245 
'666466 


,000005 
000905 


ItiCh, 


0. 


.000010 

'.'666635* 


.000045 
.'666655' 


.000100 
'.'666155' 


.000295 
.000210 


Bemarka. 


Initial  load. 


Tensile  atren^h. 


Fractured  2".7  from  neck.    Appearance,  granular. 
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Ko.4756. 


Marks/^MKjpTR. 

Diameter,  1".129. 
Sectional  area,  1  sqnare  incli. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonf^Htion 
per  iucb. 

Sn«ce«8!ve 

Pcnnaueut 

•6t. 

.Suc<v.»«ive 

Remarks. 

TotBl. 

Per  Bouare 
Incn. 

cloiijiatiou 
per  Juch. 

{lermiuiuui 

set. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

2:1,000 

24.000 

25,000 

28,890 

Poundt. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,(H)0 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.(K)0 

28,890 

Inch. 
0. 

.000040 
000090 
.000140 
.  00U185 
.000235 
.000285 
.  000335 
.0U)300 
.000445 
.000495 
.000555 
.000605 
.000666 
.000730 
.000805 
.000880 
.000045 
.001020 
.001105 
.001190 
.001300 
. 001405 
.001550 
.001700 

Inch. 

0. 

.000040 
.000050 
.(H)0050 
.000045 
.000050 
.  OOOU.'iO 
.000050 
. 000U55 
.000055 
.000050 
.000060 
.000050 
.000060 
.000065 
.  000075 
.000i»75 
.000065 
.0011075 
.000085 
.000085 
.000110 
.  000105 
.  000145 
.000150 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tonslle  strength. 

0. 

1 

6.           ...! 

.000020 

.000020 

.000025 

.(•00005 

.000050 

.000025 

.000095 

.000045 

.000145 

.000050 

.000205 

.000060 

.  000325 
.000405 

.  000120 
.000080 

Fractured  at  neck.    Appearance,  granular. 
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No.  1088. 
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Marks,  ^2^B^J«« 

Length,  10".5? 

Diameter,  l'M29. 

Sectional  area,  1  square  iucli. 

Gauged  lengtb,  5''. 


Applied  loads. 


Total. 


Pmmd», 
1,000 
2.000 
3,000 
4,000 
5,000 
8.000 
7,000 
8,000 
9.000 
10.000 
11.000 
12,000 
13,000 
14.000 
15.000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.0(N) 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
59,720 


Per  (Miiiare 


MOf 

icu. 


ijic 


Founds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
-  9,000 
10,000 
11,(00 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
50,720 


Coroprea- 

siou  per 

incu. 


Ifieh, 

0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00032 
.00038 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00080 
.00086 
.00094 
.00100 
.00104 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00182 
.00200 
.00216 
.00234 
.00260 
.00290 
.00314 
.00340 
.00370 
.00424 
.00476 
.00522 
.00558 
.  00610 
.00686 
.00720 
.00810 
.00874 
.00020 
.00978 
.01042 
.01120 


SacoeasiT« 

oompres- 

sion  per 

inou. 


Inch, 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.00010 
.00012 
.00018 
.00016 
.00018 
.00026 
. 0C030 
.00024 
.00026 
.00030 
.00054 
.00052 
.00046 
.00036 
.00052 
.00076 
.00034 
.00090 
.00064 
.00046 
.000a8 
.00064 
.00078 


Permanent 
set. 


Inch. 
0. 


0. 


0. 


00002 


00010 


.00020 


.00052 


.00140 


00320 


00570 


Successive 

permanent 

set. 


Inch. 
0. 


00002 


,00008 


.00010 


00032 


00088 


.00180 


.00256 


00858 


.00282 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1080. 

Marks,  "^B^^^ 
Length,  10".6. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  6'\ 


Applied  loads. 


Toua. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
10,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
20,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
34.000 
35.000 
36,000 
37.000 
38,000 
3d,  000 
40,000 
41,000 
42.000 
43,000 
44.  COO 
45,000 
46.U0U 
47,U0Q 
48,000 
40,  (KM) 
50.000 
60,320 


Per  square 
incii. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,006 
17,000 
18,000 
19,000 
20,000* 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47.000 
48.000 
40,000 
50,000 
60,320 


Compres- 
sion per 
Inou. 


Inch, 
0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00038 
.00042 
.00048 
.00053 
.00068 
.06064 
.00070 
.00076 
.00082 
.00000 
.00094 
.00100 
.00106 
.00114 
.00122 
.00130 
.00138 
.00146 
.00156 
.00168 
.00180 
.00200 
.00216 
.00234 
.00260 
.00290 
.00332 
.00360 
.00400 
.004:«) 
.00486 
.00546 
.00590 
.00636 
.00090 
.00756 
.008:}0 
.00890 
.00940 
.OIOOO 
.01092 
.01160 


Successive 
compres- 
sion per 
incn. 


Inch. 
0. 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.0001)8 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00012 
.00020 
.00016 
.00018 
.00026 
.00030 
.00042 
.00028 
.00040 
.00030 
.00056 
.00060 
.00044 
.00046 
.00054 
.00066 
.00074 
.00060 
.00050 
.00060 
.00002 
.00068 


Pennasent 
set. 


Inch. 
0. 


0. 


0. 


.00002 


,0J008 


,00620 


00066 


00160 


00346 


00600 


Snocessivo 

permanent 

set. 


Ineh. 
0. 


.00002 


.00006 


.oteii' 


.00036 


.00104 


.00186 


.00254 


00898 


.00208 


Bsmarlcs. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  1090. 


Marks,  ^2MRj.TB» 

Length,  10".5." 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  load  a. 

Comprea- 

aiou  per 

incn. 

SucceMsivo 

coniprea- 

aion  per 

inch. 

Permiinent 
aet. 

Succesaive 

l)eniiaDent 

set. 

Remarka.    . 

TotaL 

Per  aquoro 
Inch. 

Pmmda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
60,820 

Pounda. 

1.000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35.000 
36.000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
00,820 

Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00042 
.00050 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.0J088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00128 
.00134 
.00140 
.00148 
.00156 
.00166 
.00176 
.00188 
.00200 
.00210 
.00224 
.00246 
.00204 
.00280 
.00316 
.00342 
.00364 
.00416 
.00440 
.00502 
.00548 
.00600 
.00658 
.00090 
.00760 
.00822 
.00922 

Inch, 

0. 
.00004 
.00006 

.  0'MM)4 
.00004 
.00004 
.00000 
.0UO04 

.  oo;<o6 

.00004 
.01)008 
.0OUO4 
.00006 
.00004 
.0OlH)6 
.0:M)06 
.  <K)0 »« 
.0UO06 
.  OOOiHi 
.00006 
.00' 00 
.  00\A^ 
.00008 
.00008 
.00006 
.00006 
.00008 
.00008 
.00010 
.00010 
.0  012 
.00012 
.00010 
.00014 
.  00022 
.00018 
.00016 
.00030 
.00026 
.00022 
.00052 
.00024 
.00062 
.«H)46 
.00052 
.  0(K)58 
.00032 
.00070 
.00062 
.00100 

Inch. 
0. 

Iiich. 
0. 

Initial  load. 
Ultimate  atrength. 

0. 

0. 

.00002 

.00002 

.00008 

.00006 

.00014 

.00006 

.00030 

.00016 

.00074 

.00044 

.00164 

.00090 

.00370 

.00206 

.00654 

.00284 

Failed  by  triple  flexure. 
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Body  No.  24. 

No.  4097. 
Mark8,^2iiK,^TE. 

Diameter,  1".129. 
Sectioiial  area,  1  square  inch. 
Length  of  stem,  23", 
Gauged  length,  20". 


Applied  loads. 

Elonicntiou 
per  inch. 

SucccRAive 

Permanent 
set. 

Saccessive 

Remarks. 

ToUL 

Per  square 
inun. 

elongation 
per  inch. 

permanent 
set. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11  000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,  (KM) 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24.000 

25,000 

27,160 

Powids. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16, 000 

17,000 

18, 000 

19.000 

20,000 

21.000 

22,000 

23,000 

24, 000 

25, 000 

27.100 

Tneh. 
0. 

.000055 
.000105 
.000100 
.000215 
.  000270 
.  000:)40 
.  0(H)400 
.0U0455 
.  000.')20 

.  oQOfm 

.  000G.>5 
.  (KX)725 
. OOJhOO 
. OOU800 
.  000980 
.001070 
.OOlliiS 
.OOUiOO 

.  ooi4:m 

.001505 
. 001775 
.  0U2(K;0 
. 002295 
. 002050 

Inch. 

a 

.000055 
. 000050 
.000055 
.000055 
.000055 
.000070 
.000000 
.000055 
.0OUO05 
.  000i>70 
.000065 
.000070 
.000075 
.00<H)90 
.000090 
.000090 
.  000125 
.000105 
.000130 
.000105 
.000180 
. 000225 
.  00  121)5 
.000355 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strengtli.     * 

0. 

.000035 

.000035 

.000050 

.000015 

.000090 

.000040 

.000140 

.000060 

.000205 

.000065 

.000320 

.000115 

.000520 

.000200 

.000805 
.001155 

.000345 
.000290 

Fractured  10".5  from  neck.    Appearance^  granular. 
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No.  4698. 


Marks,  ^^V^?*^^ 
Diameter,  l''.i29. 

Sectional  area,  1  square  incli. 

Length  of  stem,  23". 

Gauged  length,  20". 


Applied  loads. 

EloDgation 
per  inch. 

SucoenftiTe 

elonfcation 

per  inch. 

Permaneot 
Bet. 

Succcssivo 

■^o^-  ^•L.'ar' 

Iicmiaueat 
Bet. 

RemarlcB. 

Poundt. 
1.000 
2,000 
3.000 
4,000 
5.000 
6,000 
7,000 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7.000 

Inch, 
0. 

.000050 
.OCOIOO 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.000470 
.000535 
.000590 
.0U0655 
.000710 
.000780 
.000850 
.000020 
.001000 
.001075 
.OOllOO 
.0012G0 
.  001375 
.001600 
.OOIHOO 
.001900 

Ifieh, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000065 
.000065 
.000055 
.000065 
.000055 
.000070 
.000070 
.000070 
.000080 
.000075 
.0OU085 
.000100 
.000115 
.000225 
.  0002i)0 
.000160 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

8,000               8,000 
9,000              Q.noo 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28,660 

- 

10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,500 

.000010 

.000010 

.000035 

. 000025 

.000050 

.000015 

.000065 

. 000015 

.000120 

.000055 

.000155 

'  *.*  666635 

.000250 

.000005 

.000550 
.000055 

.000300 
.000105 

Tensile  strength. 

Fractured  at  neck.    Appearance,  granular. 
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No.  1066. 


Marks,  "^bV^ 
Length,  10".r>. 

Diameter,  1".120. 

Sectional  area,  1  square  incli. 

Gauged  length,  5'^ 


Applied  loads. 


Total. 


Poundg, 
1,000 
2,000 
8,000 
4,000 
5,000 

e,ooo 

7.000 
»,000 

s.ooo 

10.000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000- 

26.000 

27,000 

28,000 

29,000 

30,000 

81,000 

82,000 

33,000 

84,000 

85,000 

86,000 

87,000 

38,000 

39,000 

40,000 

41,000 

42,000 

43.000 

44,000 

45,000 

46,000 

47,000 

48,000 

40,000 

60,000 

60,040 


PerAonare 
inoii. 


Pounda. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
.  10,000 
11,000 
12,000 
13,000 
14,000 
l.'i.OOO 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
20,000 
27.000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
84,000 
85.000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
60,000 
60,040 


Coroprea- 

aion  per 

iliob. 


IfUSh. 

0. 

.00004 
.00010 
.00014 
.00020 
.00026 
.00032 
.00038 
.00044 
.00050 
.00056 
.0<)062 
.00068 
.00074 
.00080 
.00088 
.00004 
.00100 
.00106 
.00112 
.00120 
.00128 
.00132 
.00144 
.00154 
.00161 
.00176 
.00192 
.00208 
.00226 
.00246 
.00266 
.00292 
.00326 
.00372 
.00410 
.00440 
.00490 
.00546 
.00598 
.00642 
.00602 
.00748 
.00810 
.00882 
.00930 
.00094 
. 01074 
.01160 
.01240 


Succeiwivo 

comprcs* 

aioD  per 

inch. 


Inek, 
0. 

.00004 
.00006 
.0(KK>4 
.00006 
.00006 
.00006 
.00006 
.000(4) 
.OOOOlt 
.00006 
.OOOOC 
.00006 
.00006 
.00006 
.00008 
.00006 
.0(M)06 
.00006 
.00006 
.00008 
.00008 
.00004 
.00012 
.00010 
.00010 
.00012 
.00016 
.00016 
.00018 
.00020 
.00020 
.00026 
.00034 
.00046 
.00038 
.00030 
.00050 
.00056 
.00052 
.00044 
.00050 
.00056 
.00062 
.00072 
.00048 
.00064 
.00080 
.00086 
.00080 


Penuanent 
aet 


Jneh, 
0. 


Siicceaaive 
XwrmaaoDt 

set. 


Inch, 
0. 


.00002 


.00001 


00002 


.00002 


.00008 


00018 


.00036 


.C0078 


.00196 


.00302 


.00642 


.00968 


.00004 


.00010 


.00018 


.00042 


.00118 


.00196 


.00250 


.00326 


Bemarka. 


luitial  load. 


Ultimate  aireni^tli. 


Failed  by  triple  flexure. 


12-INCH   B.    L.   RIFLED   MOKTAKS. 


285 


No.  1067. 


Length,  10".6. 
Diameter,  1".120. 
Sectional  area,  1  square  incli. 
Gauged  length,  5'^ 


Applied  loads. 


ToUI. 


Powndt. 
1.000 
3,000 
3,000 
4.000 
5,000 
6.000 
7.000 
K,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
33.000 
24,000 
25.000 
26,000 
27.000 
28.000 
29,000 
30,000 
31.000 
32,900 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
56,200 


Per  M  nare 
incD. 


Pounds. 
1,000 
8.000 
3,000 
4,000 
5,000 

e,ooo 

7,000 

aooo 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,  (KX) 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,200 


Compies- 

ftionoer 

inch. 


Inch, 
0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00108 
.00116 
.00122 
.00130 
.00136 
.00144 
.00156 
.00168 
.00178 
.00192 
.00210 
.00234 
.00254 
.00286 
.00318 
.00350 
.00390 
.00432 
.00470 
.00522 
.00580 
.00634 
.00674 
.00724 
.00776 
.00812 
.00852 
.00002 
.00930 
.00950 
.00958 


Saccesflive 
compres- 
sion per 
incQ. 


Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.0(KK)8 
.00008 
.00006 
.00008 
.00006 
.00008 
.00012 
.00012 
.00010 
.00014 
.00018 
.00024 
.00020 
.00032 
.00032 
.00032 
.00040 
.00042 

.ooo:» 

.00052 
.00058 
.00054 
.00040 
.00050 
.00052 
.00036 
.00040 
.00050 
.00028 
.00020 
.00008 


Permanent 

set. 


IneK. 
0. 


0. 


.00002 


00008 


.00012 


.00024 


.00064 


.00176 


.00380 


.00582 


.00720 


SnccesslTe 

permanent 

set. 


Inch. 
0. 


Bemarks. 


Initial  load. 


.00002 


.00006 


.00004 


.00012 


.00040 


.00112 


.00204 


.00202 


.00138 


Ultimate  streni^tli. 


Failed  by  triple  flexnre. 
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12-INCH   B.  L.  RIFLKD   MORTAKS. 


No.  IOCS. 

Marks,  ^^^M?t''^ 

Length,  10".5! 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Appli 
Total. 

ed  loads. 

Coinpr€>s- 

aiou  i>er 

inch. 

Inch. 

0. 

.00004 
.00008 
.  00014 
.00018 
.  00024 
.00030 
.00036 
.00012 
.00048 

.ooaj6 

.000(32 
.00068 
.00074 

.  0;>080 

.00088 
.OOOOt 
.00100 
.00106 
.00112 
.00120 
. 00128 
. 00134 
. 00140 
,001,50 
.00160 
.00170 
.00180 
.00192 
.00210 
.  00232 
.00250 
.0(r276 
.  00310 
.  00344 
.00382 
.00412 
.00454 
.00502 
.  O0.')62 
.  0;),596 
.00652 
.00700 
.00760 
.00802 
.00846 
.00880 
.00914 
.00930 
.00940 

Successive 

oooipres- 

sion  per 

inch. 

Permsnont 
set. 

Successive 

pernianout 

sot. 

Remarks. 

Per  square 
inen. 

Pound9. 
1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
9.000 
10.000 
11.000 
12.000 
13,IK)0 
14,000 
15,000 
16.000 
17.000 
18.000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25.000 
2(V000 
27,000 
28.000 
29.000 
30.000 
31,000 
32.000 
33,  000 
34,000 
35.000 
36.000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
69,900 

Pound*. 
1.000 
2,  (KM) 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13. 000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21.000 
22. 000 
23. 000 
24.000 
2%,  000 
2<i.  000 
27,  WO 
28.000 
29,000 
30,000 
31,000 
32, 000 
33,  000 
34,000 
35,000 
36.000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
69,900 

Inch. 
0. 

.00004 
.00004 

. 00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.  00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 

.oo;to6 

.00010 
.00010 
.00010 
.  00010 
.00012 
.0iK)18 
.00022 
.00018 
.00026 
.00034 
.00034 
.00038 
.00030 
.00042 
.00048 
.00060 
.00034 
.00056 
.00048 
.00060 
.00042 
.00044 
.00034 
.0J034 
.00016 
.00010 

Inch. 
0. 

Inch. 
0. 

Tnitiallood. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00010 

.O00J8 

1 

.00016 

.00006 

1 

' 

.00028 

.  00.»12 

1 

.  C0062 

.  00034 

!!..'!'   *"  1     ..."].. 

.00170 

.00108 

I 

.00360 

.00190 

.00572 

.00212 

.00698 

.00126 

Failed  by  triple  flexure. 


12-INCH   B.   L.   RIFLED   MORTALS. 


Body  No.  25, 


287 


No.  4700. 


Marks,  "^bV^ 
Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23'^ 

Gauged  length,  20". 


Applied  loads. 

Elon^tion 
per  inch. 

Saccessive 

Permftnent 
set. 

Saccesaive 

pernianeut 

set. 

Bemarlca. 

Total. 

Per  saaare 
inch. 

elongation 
per  inch. 

Pounds. 

1,000 

2,000 

3.000 

4.000 

5.000 

6,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

10.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

27,130 

Pounds, 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,130 

Inch, 
0. 

.000055 
.000110 
,000160 
.000225 
.000285 
.000345 
.000400 
.000455 
.000525 
.000590 
.0U0655 
.000730 
.000800 
.00U895 
.000990 
.001090 
. 001200 
.001300 
.001430 
.001600 
.001775 
.001005 
.002250 
.002600 

Jneh. 
0. 
.000055 
.000055 
.000050 
.001)005 
.000060 
.000000 
.000055 
.0001)55 
.000070 
000065 
.000065 
.000075 
.000070 
. 000095 
.  00!,(»5 
.000100 
.000110 
.000100 
.000130 
.000170 
.000175 
.  00.>220 
.  000255 
.000350 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

] 

.000005 

.  000305 

■••••• «••»•• 

.000030 

.666025 

.000055 

.000025 

.OOOOrio 

.000030 

.000140 

.000055 

.000200 

.000060 

. 000300 

.000100 

.000500 

.000200 

.000810 
.001060 

. 000310 
.000250 

Fractured  10^.9  from  neck.    Appearance,  granular. 


288 


12-INCH   B.    L.   RIFLED   MORTARS. 


No.  4710. 

Marks,  ^^'^5«t^R, 

Diameter,  l."129. 
SectioDal  area,  1  square  incli. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loftds. 

Elongation 
per  Inch. 

Snc^ssiTe 

elongation 

perlnob. 

SncceesiTe 

TotaL 

Per  Miuure 
inon. 

Pernnaneut  _v^__.«„_„» 
^        ,  permanent 

set. 

1 

Remarks. 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,720 

Pottnds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,720 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000405 
.000455 
.000510 
.000560 
.000625 
.000695 
.000750 
.000610 
.000890 
.000960 
.001040 
.001120 
.001225 
.001320 
.001450 
.001555 

Inch, 
0. 

.000060 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000050 
.000065 
.000070 
.000055 
.000060 
.000080 
.000070 
.000080 
.00(^080 
.000105 
.000005 
.000130 
.000105 

Inch, 
0. 

Inch, 
0. 

IniUal  load. 

0. 

.000010 

.000010 

.000030 

.000020 

.000045 

.000015 

Tensile  strength. 

.000055 

.000010 

.000096 

.000040 

.000145 

.000050 

.000205 

.000060 

.000325 

.000120 

Fractured  11"  from  neck.    Appearance,  granular;  coarse  spangles. 


12-INCH   B.    L.   RIFLED   MORTARS. 
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No.  1070, 

Mark8/2HR,.TB. 

Length,  10".6! 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


total. 


Pound*. 
1.000 
2.(XN) 
3.000 
4,000 
5,000 
6.000 
7.(JO0 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
58,040 


Per  aqoAre 
inc 


lOlU 
[CD. 


I 


Pound*, 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
28,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60.000 
58,040 


Compres- 
sion per 
inch. 


Inch. 

0. 

.00004 
.00008 
.00014 
.00020 
.00028 
.00034 
.00038 
.00040 
.00052 
.00060 
.00066 
.00070 
.00076 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.00138 
. 00144* 
.00152 
.00162 
.00174 
.00184 
.00196 
.00212 
.00232 
.00250 
.00274 
.00300 
.00338 
.00370 
.00398 
.00442 
.00500 
.00558 
.00602 
.00646 
.00700 
.00756 
.00836 
.00878 
.00930 
.01012 
.01078 
.01210 


Saccesnlve 

coropres- 

aion  per 

incn. 


Permanent 
set. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00004 
.00008 
.00000 
.00008 
.00006 
.00004  i 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00J06 
.00008 
.UOOIO 
.00U08 
.00.J06 
.00008 
.00010 
.00012 
.00010 
.00012 
.00016 
.00020  ! 
.00018 
.  00024  i 
.00028 
.00038 
.00032 
.00028 
.OOOU 
.00058 
.00058 
.00044 
.00044 

.ooa'>4 

.00056 
.00080 
.00042 
.00052 
.000«2 
.00006 
.00132 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


.00002 


.00006 


.00002 


.00004 


.00012 


.00006 


.00026 


.00014 


00060 


.00034 


.00156 


.00096 


.00348 


00392 


.00936 


.00192 


.00244 


.00344 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Ex.  43 ^19 
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12-lNCH   B.   L.   RIFLED   MORTABS. 


No.  1071. 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Comprm- 

sionper 

inch. 

SacoesAive 

conipres- 

etiouper 

inch. 

Inch. 

0. 
.00002 
.00008 
.00006 
.00006 
.00006 
.00^106 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.0(K)08 
.00006 
.00008 
.  00008 
.00008 
.00008 
.00012 
.00010 
.00012 
.00014 
. 00018 
.00018 
.  00016 
.00020 
.00032 
.00038 
.00042 
.00030 
.00048 
.00058 
.00052 
.00048 
.00054 
.00058 

.00044 
.00072 
.00056 
.00058 
.00120 
.00130 

Permanent 
•et. 

Huocesaive 

pennauent 

set. 

Ki^inaTka. 

Total. 

Peraqnare 
inch. 

Pintnds. 
1,000 
2,000 
3,0U0 
4,(HH) 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,  OOO 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21, 000 
22,000 
23.000 
24.000 
25,000 
26.000 
27,000 
28.000 
29,000 
30,000 
31.  000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
59.300 

PoundM. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29,000 
30.000 
31.  000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

48,  (KK) 

49,  (KM) 
50,000 
59.300 

Inch. 
0. 
.00002 
.00010 
.00016 
.00022 
.00028 
.00034 
.00040 
.00048 
.00054 
.00060 
.00068 
.00074 
.00080 
.00084 
.00090 
.00096 
.00102 
.00108 
.00116 
.00122 
.00130 
.00138 
.00146 
.00154 
.00166 
.00176 
.00188 
.00202 
. 00220 
.  002:W 
.00254 
.002H0 
.00312 
'       . 00350 
.00392 
.00422 
.00470 
.00528 
.00580 
.00628 
.00682 
.00740 
.00828 
.00872 
.00944 
.01000 
.010!j8 
.01178 
.01308 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

/      '       --•-.- 

.00002 

.00002 

.00006 

.00004 

1 

1 

.00010 

.00004 

, 

.00016 

.00006 

•  •■••••••.••    ....••....•. 

..••«**>-«-»l. ..••••»•*•• 

.00030 

.00014 

'* 



. 00008 

.00038 

.00170 

.00102 

.00374 

.00204 

1 

.00630 

.00256 

.01022 

.00392" 

Ultimate  atrengtli. 

Failed  by  triple  flexure. 


12-INCfi   B.   L.   KIFLED   MOBTAKS« 
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Ko.  1072. 
Marks,  ^MjfTfTB, 

Length,  10".5! 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Poundt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

18,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28.000 

27,000 

28,000 

29.000 

30,000 

31.000 

82.000 

33,000 

84.000 

35,000 

36,000 

37,000 

38,000 

39,000 

40.000 

41,000 

42,000 

43,000 

44,000 

45,000 

46.000 

47.000 

48,000 

40,000 

50,000 

SO.  700 


Pounda. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
85,000 
36,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
59,700 


Cofmpres* 

sion  per 

inon. 


Inch, 

0. 

.00004 
.00008 
.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00088 
.00004 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00140 
.00148 
.00154 
.00162 
.  00174 
.00186 
.00196 
.00208 
.00222 
.00240 
.00266 
.00290 
.00310 
.00336 
.00380 
.00412 
.00448 
.00486 
.00520 
.00562 
.00610 
.00654 
.00688 
.00710 
.00722 
.00736 


SaccesAive 
compres- 
sion per 
inch. 


Jneh. 
0. 

.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.0000<J 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00012 
.00012 
.00010 
.00012 
.00014 
.00018 
.00026 
.00024 
.00020 
.00026 
.00044 
.00032 
.00036 
.000.38 
.00034 
.00042 
.00048 
.00044 
.00034 
.00022 
.00012 
.00014 


Permuient 
set. 


SaccossiTe 

permanent 

sot. 


Bemarks. 


Inch, 
0. 


Inch. 
0. 


loitialload. 


0. 


00002 


.00002 


O0O04 


.00002 


OOOIC  .  0(K)06 


00018 


. 00008 


00040 


00092 


00210 


00384 


,00496 


. 00022 


.00052 


00118 


.00174 


.00112 


UItiin«to  strength. 


Failed  by  triple  flexure. 
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12-INCH   B.   L.   RIFLED   MOBTABS. 


Body  Ko.  26. 

No.  4719. 

Marks,  "^b'^,^^ 
Diameter,  l'^i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


AppUed  loads. 

EloDsation 
per  inch. 

Sacoeii«ivA 

Permanent 
sot. 

SucoesaiTe 

permanmt 

set. 

Komarks. 

Total. 

Per  M  oare 
inch. 

elongation 
per  inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,870 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22.000 

23,000 

24,000 

25,000 

28,870 

Jneh. 
0. 

.000050 
.000100 
.000150 
.000200 
.0002K5 
.000305 
.000300 
.000410 
.000470 
.000540 
.000600 
.000660 
.000740 
.000800 
.000865 
.000950 
.001050 
.001155 
. 001260 
.001395 
.001520 
.001700 
.  001895 
.002100 

Jneh. 
0. 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000050' 
.000000 
.  000070 
.000060 
.000060 
.000080 
.000060 
.000065 
.000085 
.000100 
.000105 
. 000105 
.0001.')5 
.000125 
.000180 
.000195 
.000265 

Inch, 
0. 

Jneh. 
0. 

Initial  load. 
Tonrite  streojrtli. 

0. 

.000015 

.000015 

.000045 

.000030 

.000060 

.000015 

.000090 

.000080 

.000150 

.000060 

.000240 

.000090 

.000350 

.000110 

.  000.^85 
.000770 

.000235 
.000185 

Fractured^  3''.6  firom  neck.    Appearance^  granular. 


12-mCH  B.  L.  RIFLED   H0BTAR8. 
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No.  4720. 


Marks,  i2MB^TK, 

Diameter,  l''.i29. 
SectionsJ  area,  1  square  inch. 
Length  of  stem,  23". 
Gaaged  length,  20''. 


Apiilied  loads. 

Eloxieation 
permoh. 

SaccemiTe 

eloosatioo 

permoh. 

Permaneot 
set. 

Sacoessive 

permanent 

set. 

Bemarka. 

Total. 

Per  Moare 
incQ. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,060 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,310 

Insh. 
0. 

.000050 
.000095 
.000145 
.000195 
.000245 
.000205 
.000350 
.000400 
.000450 
.000500 
.000560 
.000615 
.000680 
.000740 
.000800 
.000875 
.000940 
.001010 
.001095 
.001195 
.001290 
.001400 
.001520 
.001700 

Ineh, 
0. 

.000050 
.000045 
.000050 
.000050 
.000050 
.000050 

Ineh. 
0. 

Ineh. 
0. 

IiUUal  load. 
Tensile  strength. 

1 

'  .000006       '".'066605* 

.  1 

8,000 

.000055 

'      9.000 

.000050 
.000050 
.000050 
.0001)00 
.000055 
.000005 
.000060 
.OOOOtiO 
.000076 
.000065 
.000070 
.000085 
.000100 
.000<J95 
.000110 
.000120 
.000180 

•        m        •••        m   m  M                              «•••             •• 

<    10,000 
•    11,000 

.000015    1      .000010 

12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,310 

.000030 

.000015 

.000045 

.000015 

.000056 

.000010 

.000005 

.000040 

.000120 

.000025 

.000200 

.000080 

.000306 
.000410 

.000105 
.000105 

Fractured  W.3  from  neck.    Appearance,  granular. 
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12-INCH   B.   L.   BIFLED   MOBTAItB. 


No.  1076. 


MarkB,^2MB^TE. 

Length,  10''.5! 
Diameter,  l'M20. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'*. 


Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
30,000 
21,000 
22,000 
23,000 
24,000 
26.000 
26,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,520 


Per  square 
ino 


sani 
loa. 


Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.  COO 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
85,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,520 


Comxme- 

sion  per 

incu. 


Inch. 

0. 

.00006 
.00012 
.00016 
.00022 
.00026 
.00032 
.00038 
.00044 
.00048 
.00054 
.00058 
.00064 
.00070 
.00076 
.00082 
.00086 
.00092 
.00098 
.00104 
.  00110 
.00116 
.00122 
.00130 
.00136 
.00144 
.00152 
.00160 
.00170 
.00180 
.00196 
.00208 
.00220 
.00236 
.00260 
.00284 
.00308 
.00340 
.00380 
.00424 
.00468 
.00606 
.00552 
.00008 
.00652 
.00700 
.00742 
.00806 
.00876 
.00034 


SaooesaiTe 

comprea- 

aion  per 

inch. 


Inch, 

0. 

.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00016 
.00012 
.00012 
.00016 
.00024 
.00024 
.00024 
.00032 
.00040 
.00044 
.00044 
.00038 
.00046 
.00056 
.00044 
.00048 
.00042 
.00064 
.00070 
.00058 


P''-"-'  ^v^^Z 


aet. 


Bemarks. 


Inch. 
0. 


.00004 


.00006 


.00008 


.00012 


.00018 


.00038 


.00088 


.00224 


.00422 


.00672 


Inch. 
0. 


I 


luitial  load. 


.00004 


.00002 


.00002 


.00004 


.00006 


.00020 


.00050 


.00136 


.00198 


.00260 


nitimate  atrangUi. 


Failed  by  triple  flexure. 


12-iKCH  B.   ti.   ftii^LED  MORTARS. 
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Ko.  1077. 


Marks,  ^^^B^J^ 

Length,  wi! 

Diameter,  1".129. 

Sectional  area,  1  square  inchi 

Gauged  length,  5^\ 


Applied  load*. 


total 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
O.OOO 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
82.580 


Per  square 
inc. 


souc 
ncn. 


Poftnds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84,000 
36,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,680 


Compres- 
sion per 
inch. 


Inch. 

0. 

.00004 
.00010 
.00014 
.00018 
.00024 
.00030 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00078 
.00082 
.00088 
.00094 
.00100 
.00106 
.00112 
.00118 
.00124 
.00134 
.00144 
.00154 
.00162 
.00174 
.00186 
.00200 
.00212 
.00232 
.00260 
.00288 
.00332 
.00366 
.00416 
.00462 
.00510 
.00558 
.00592 
.00660 
.00722 
.00786 
.00840 
.00882 
.00030 
.00996 
.01078 


SuocessiTe 

ocMnpres-    Pennanent 
sion  per    '        set. 
incn.      I 


Ineh. 

0. 

.00004 
.00006 
.00004 

•.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.OOUOO 
.00006 
.00006 
.  001)06 
.U0()06 
.00006 
.00010 
.00010 
.00010 
.00008 
.00012 
.00012 
.00014 
.00012 
.00020 
.00028 
.00028 
.OOOU 
.00034 
.00060 
.00046 
.00048 
.00048 
.00034 
.00078 
.00062 
.00064 
.00064 
.00042 
.00048 
.00066 
.00082 


SnccesaiTe 

permanent 

set. 


tneh. 

0. 


/ndl. 
0. 


Remarks. 


0. 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00010 


.00020 


.00046 


.00006 


.00010 


.00026 


.00122 


.00312 


.00560 


.00820 


.00076 


00190 


.00248 


,00260 


Ultimate  strength. 


Failed  by  triple  flexure. 
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12-lNCH  B.   L.   BIFLED  MOBTARS. 


T^O.  1078. 


Marks,  ^^W"^ 
Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Oaugcd  length,  5^^ 


Applied  loads. 

Compres- 

aion  per 

Inch. 

Sncce^Hsive 
compres- 
sion per 
iucli. 

Inch. 

0. 

.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.0000& 
.00UO4 
.00008 
.00<K)6 
.00006 
.00008 
.00000 
. 00008 
.00008 
.00006 
.00010 
. 00012 
.00010 
.00018 
.00012 
.00018 
. 00020 
.00036 
.00020 
.00040 
.  00036 
.00028 
.00074 
.00040 
.00032 
.00048 
.00048 
.00066 
.00050 
.00044 
.00042 
.00066 
.00046 

PenuaneDt 
set 

SaccessiTe 

permaueDt 

set. 

Remarks. 

Total. 

Persqaare 
inon. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 
48,000 
40.000 
50,000 
62,760 

Poundg. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
40,000 
50,000 
62,750 

Inch. 

0. 

.00004 
.00008 
.00014 
.00018 
.00024 
.00028 
.00034 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00076 
.00084 
.00000 
.00094 
.00102 
.00108 
.00114 
. 00122 
.00128 
.00136 
.00144 
.00150 
.00160 
.00172 
.00182 
.00200 
.00212 
.00230 
.00250 
.00286 
.00306 

..00346 
.00382 
.00410 
.00484 
.00524 
.00556 
.00604 
.00652 
.00718 
.00768 
.00812 
.00854 
.00920 
.00906 

Inch. 
0. 

*' 

Inch. 
0. 

Initial  load. 

• 
Ultimate  strength. 



1 

0. 



•  •  •  ■  ■             » 

.00002 

.00002 

1 

.00004 

.00002 

.00012 

.00008 

.00020 

.00008 

.00042 

.00022 

.00120 

.00078 

.00288 

.00168 

.00490 

.00202 

.00718 

.00228 

Failed  by  triple  flexure. 
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Body  No.  27. 
No.  4739. 


Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Succesiiive 

elongation 

p«rinoh. 

Permanent 
set. 

Saooesaive 

permanent 

aet. 

Bemarka. 

Total. 

Peraqoare 
Incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,910 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

25,940 

Inch. 
0. 

.000055 
.000105 
.000155 
.000210 
.000265 
.000325 
.000375 
.000445 
.000500 
.000570 
.000640 
.000710 
.000790 
.000875 
.000945 
.001010 
.001095 
.Q01200 
.001330 
.001500 
.001685 
.001915 
.002125 
.002550 

Inch. 
0. 

.000055 
.000050 
.000050 
.000055 
.000055 
.000060 
.000050 
.000070 
.000055 
.000070 
.000070 
.000070 
.0U0080 
.000085 
.000070 
.000065 
.000085 
.000105 
.000130 
.000170 
.000185 
.000230 
.000210 
.000425 

Inch. 
0. 

Inch. 
0. 

Tnitialload. 
Tensile  atrength. 

0. 

.000020 

.000020 

.000050 

.000030 

.000i»85 

.000035 

.000110 

.000025 

.000130 

.000020 

.000240 

.009110 

.000440 

.000200 

.000785 
.001055 

.000345 
.000270 

Fractured  5"  J.  from  neck.    Appearance,  granular. 
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12-INCfi  B.   L.   BtFLlIt)   llOBTABd. 


No.  4740. 


Marks,  **%^^' 
Diameter,  l".i29. 
Sectional  area,  1  square  incli* 
Length  of  stem,  23"* 
Ganged  length,  20''* 


Applied  loads. 

Klooffadon 
per  inch. 

SacctoesiTe 

eloneation 

perlnoh. 

PermaiieDt 

•et. 

Sncoeasiye 

permanent 

set. 

Bemarki. 

TotaL 

Persqaan 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,580 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,580 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.000560 
.000610 
.000665 
.000730 
.000790 
.000850 
.000910 
.000990 
.001060 
.001155 
.001226 
.001325 
. 001410 
.001550 

Jtneh. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000055 
.000065 
.000060 
.000060 
.000060 
.000080 
.000070 
.000095 
.000070 
.000100 
.000085 
.000140 

fneh. 
0. 

Inek. 
0. 

Initial  load. 
Tensile  strength. 

1 

1 

0. 

.000010 

.000010 

.000015 

.000005 

.000040 

.000025 

.000055 

.000015 

.000065 

.000030 

.000110 

.000025 

.000170 

.000060 

.000250 
.000315 

.000080 
.000066 

Fractured  at  the  neck.    Appearance,  granular. 
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No.  1079. 


12MIL.TBa 


Marks,  "*b\ 
Length,  1(K'.6. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  ^". 


Appli 

edloads. 

Per  fequare 
inch. 

Compres- 
sion i)or 
inch. 

SaccMsive 

compree- 

sion  per 

inch. 

Permanent 
set. 

Succesaive 

permanent 

set. 

Bemarhs. 

ToUL 

Pw,ni9. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,00G 
26,000 
27,000 
28.000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
86,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49.000 
50,000 
59.100 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000. 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
69,100 

Inch. 
0. 

.C0004 
.00010 
.00014 
.00U18 
.00024 
.00028 
.00034 
.00038 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00078 
.00082 
.00090 
.00096 
.00102 
.00110 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00170 
.00180 
.00102 
.00212 
.00228 
.00246 
.00272 
.00306 
.00334 
.00366 
.00406 
.00448 
.00500 
.00552 
.00584 
.00646 
.00700 
.00780 
.00823 
.00670 
.00928 
.00982 
.01060 

Inch. 
0. 

.00004 
".00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00000 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00010 
.00010 
.  CKtOlO 
.00010 
.00012 
.00020 
.00016 
.00018 
.00026 
.00034 
.00028 
.00032 
.00042 
.00040 
.00052 
.00052 
.00032 
.00062 
.00054 
.00080 
.00042 
.00048 
.00058 
.00054 
.00078 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  strangfk. 

.00004 

.00004 

.00006 

.00002 

.00008 

.00002 

.00012 

.00004 

.00024 

.00012 

.00050 

.00026 

.00136 

.00086 

.00300 

.00164 

.00546 

.00246 

.00802 

.00256 

Failed  by  triple  flezoie. 
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Ko.  1080. 

Maxks,  ^^  ^B^„^  ^ 
Length,  10".5? 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5'^ 


Applied  loada. 


Total. 


Pounds. 
1,000 
2,000 
3.000# 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
U,OQO 
35.000 
36,000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
68,980 


Per  sqnare 


son; 
acn. 


inci 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6.000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
33,000 
84.000 
85,000 
30,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
68,980 


Comprea- 

aion  per 

inch. 


Inch, 
0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00030 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00080 
.00U88 
.00094 
.00100 
.00106 
.00112 
.00120 

.ooi:k) 

.00138 
.00146 
.00160 
.00172 
.00178 
.00188 
.00204 
.00220 
.00240 
.00260 
.00300 
.00332 
.00362 
.00402 
.00442 
.00502 
.00552 
.00592 
.00648 
.00692 
.00730 
.00784 
.00830 
.00860 
.00886 
.00902 


SacccMive 

comprea- 

sion  per 

inch. 


Ineh. 
0. 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.09006 
.00008 
.00010 
.00008 
.00008 
.00014 
.00012 
.00006 
.00010 
.00016 
.00016 
.00020 
.00020 
.00040 
.00032 
.00030 
.00040 
.00040 
.00060 
.00050 
.00040 
.00056 
.00044 
.00038 
.00064 
.00046 
.00030 
.00026 
.00016 


Permanent 
aet. 


Ineh. 
0. 


0. 


Succeaaire 

permanent 

aet. 


Ineh. 
0. 


.00002 


00010 


.00002 


.00008 


Benuurki. 


Initial  load. 


00020 


00048 


00132 


,00306 


00508 


.00666 


.00010 


.00028 


.00064 


.00174 


.00202 


.00168 


Xntlinate  strengCli. 


Failed  by  triple  flexure. 
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No.  1081. 


Length,  10''.5.' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 

Compres- 
sion per 
inon. 

SaccessiTe 
compres- 
sion per 
tncn. 

Permanent 
set. 

Snccessiye 

pemiauent 

set. 

Bemarks. 

ToUL 

Per  square 
incn. 

Pwndt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
59,460 

Poundt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
60,460 

Ineh. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00032 
.00038 
.00044 
.00048 
.00054 
.00068 
.00064 
.00072 
.00076 
.00082 
.00086 
.00094 
.00100 
.00106 
.00114 
.00118 
.00122 
.00130 
.00140 
.00148 
.00154 
.00166 
.00178 
.00192 
.00208 
.00222 
.00250 
.00278 
.00300 
.00328 
.00368 
.00428 
.00488 
.00538 
.00570 
.00652 
.00730 
.00810 
.00910 
.00978 
.01060 
.01170 
.01300 

Inch. 

0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00008 
.«0004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00004 
.00004 
.00008 
.00010 
.00008 
.00006 
.00012 
.00012 
.00014 
.00016 
.00014 
.00028 
.00028 

.  .00022 
.00028 
.00040 
.00060 
.00060 
.00050 
.00032 
.00082 
.00078 
.00080 
.00100 
.00068 
.00082 
.00110 
.00130 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

.00002 

.00002 

.00002 

0. 

.00004 

.00002 

.00008 

.00004 

.00012 

.00004 

.00034 

.00022 

.00108 

.00074 

.00288 

.00180 

.00572 

.00284 

.01008 

.00436 

Failed  by  triple  flexure. 
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CkvmioaX  eom.'potiiwn  of  cast-iron  bodies. 


Ten- 
sion 
test 
num- 
ber. 


4549 

4550 

4555 
4556 
4527 
4528 

4550 
4560 

4529 
4530 

4531 
4532 

4573 
4574 

4576 
4576 

457A 
4579 

4580 
4581 

4584 
4585 
4594 
4595 
4C18 
4619 
100 

4586 
4587 

4600 
4601 
46*26 
4627 
110 

4596 
4597 
4660 

4670 

4661 

4598 
4599 
46C6 
4667 

4604 
4605 
59 
4668 
4669 

4606 
4607 
4671 
4672 

4610 

AMtt 


No.  Of 
body. 


1 
1 

2 
2 
2 
2 

3 

3 

4 

4 

5 
5 

6 
6 

7 
7 

8 
8 

9 
9 

10 
10 
10 
10 
10 
10 
10 

11 
11 

12 
12 
12 
12 
12 

18 
13 
13 

13 

13 

14 
14 
14 
14 

15 
15 
15 
15 
15 

16 
16 
16 
16 

17 
17 

18 
18 


Hark  on 
specimen. 


BT,. 
MX, 


B  JLi  ..... 

MT,  ... 
BT.,... 
Ml!.,... 


BT, 
MT, 

BT, 
MT, 


BT,. 
MT, 

BT, 
MT, 

BTj 
MT, 

BT, 
MT, 

BT. 
MT, 


BT,  . 
MT,  , 

Ml*,,. 
B  T„ . 
MT„. 
MTu 


MO 


BT,. 
MT, 


B  T., . 

MT„ 

MTu 


MO 


Carbon. 


Total. 


MT, 

BT„ 

B  T„ ) 

Extra  disk.  5 
MT„ 


BT, 

M  T, .... 
BT,,.... 
M  X,,. ... 


BT 


\ 


MT, 

MT4MO, 
BT,,.... 
M  X^i,. •.• 


BT,.. 
MT,.. 
BT„. 
MT„. 


BT,. 
MT,. 

BT,. 
MT,. 


2.871 
2.822 

8.286 
3.681 
2.321 
2.858 

8.492 
8.615 

2.885 
2.672 

2.105 
2.402 

2.727 
2.713 

2.822 
2.837 

2.672 
2.608 

2.464 
2.454 

2.366 
2.606 
2.834 
2.874 
2.685 
2.330 
2.091 

2.821 
2.806 

2.394 

2.884 
2. 577 
2.577 
2. 124 

2.777 
3. 070 
2.781 

2.331 

2.282 

2.383 
2.383 
2.727 
2.601 

2.341 
2.301 
2.181 
2.727 
2.781 

2.399 
2.361 
2.836 
2.855 

2.606 
2.808 

2.721 

2.867 


Graph- 
iUo. 


2.036 
2.206 

2.137 
2.102 
1.040 
2.066 

2.880 
2.000 

2.032 
2.305 

1.788 
1.730 

2.166 
1.867 

L080 
LOOS 

2.187 
2.230 

2.116 
2.363 

2.181 
2.045 
2.131 
2.216 
1.854 
1.827 
1.816 

2.157 
2.052 

2.056 
2.001 
2.127 
2.102 
1.434 

2.007 
1.760 
2.080 

1.576 

1.806 

1.080 
2.203 
1.867 
1.862 

1.884 
1.805 
1.802 
2.080 
2.086 

1.826 
1.805 
1.781 
2.017 

1.002 
1.857 

2.181 
2.088 


Com- 
bined. 


Manga- 
nese. 


0.335 
0.616 

1.148 
1.470 
0.872 
0.202 

1.112 
1.616 

0.253 
0.367 

0.412 
0.763 

0.662 
0.866 

0.902 
a  374 

0.636 
0.278 

0.338 
0.101 

0.176 
0.661 
0.703 
0.658 
0,731 
0.612 
0.276 

0.664 
0.754 

0.338 
0.883 
0. 450 
0.475 
0.090 

0.770 
1.320 
0.701 

0.755 

0.477 

0.394 
0.180 
0.860 
0.739 

0.457 
0.406 
0.379 
0.647 
0.605 

0.573 
0.656 
1.045 
0.838 

0.614 
0.951 

0.640 
0.279 


0.619 
0.681 

0.554 
0.610 
0.445 
0.450 

0.683 
0.612 

0.480 
0.470 

0.887 
0.374 

0.422 
0.865 

0.810 
0.536 

0.460 
0.446 

0.501 
0.620 

0.482 

0.472 

0.483- 

0.612 

0.385 

0.387 

0.400 

0.542 
0.640 

0.470 
0.465 
0. 305 
0.315 
0.301 

0.450 
0.431 
0.861 

0.368 

0.374 

0.490 
0.512 
0.426 
0.413 

0.460 
0.620 
0.462 
0.437 
0.420 

0.481 
0.480 
0.407 
0.603 

0.467 
0.475 

0.467 
0.450 


Silicon. 


0.868 
0.876 

0.033 
0.080 
0.860 
0.850 

1.174 
L064 

0.850 
0.850 

0.700 
0.650 

0.700 
0.650 

0.700 
0.700 

0.700 
0.750 

0.000 
0.063 

0.653 
0.655 
0.700 
0.650 
0.800 
0.750 
a  840 

0.653 
0.671 

a  700 
0.700 
0.770 
0.760 
0.800 

0.560 
0.606 
0.765 

0.607 

0.770 

0.800 
0.750 
f.850 
0.760 

0.075 
0.967 
0.900 
0.800 
0.850 

0.033 
0.935 
1.165 
1.081 

0.700 
0.700 

0.870 
0.770 


Snl- 
phnr. 


0.055 
0.051 

0.061 
0.070 
0.066 
0.070 

0.066 
0.060 

0.076 
0.070 

0.081 
0.082 

0.070 
0.088 

0.064 
0.004 

0.092 
0.080 

0.081 
0.078 

0.085 
0.080 
0.079 
0.085 
0.055 
0.055 
0.058 

0.084 
0.082 

0.003 
0.075 
0.045 
0.047 
0.041 

0.070 
0.061 
0.056 

0.055 

0.046 

0.073 
0.078 
0.063 
0.060 

0.072 
0.067 
0.060 
0.064 
0.066 

0.076 
0.072 
0.046 
0.045 

0.008 
0.080 

0.060 
0.068 


Phoa- 
phonw. 


0.315 
0.298 

0.290 
0.358 
0.395 
0.415 

0.306 
0.365 

0.508 
0.426 

0.408 
0.374 

0.375 
0.366 

0.888 
0.374 


382 

368 


0.S22 
0.380 

0.395 
0.591 
0.374 
0.381 
0.415 
0.396 
0.302 

0.350 
0.366 

0.480 
0.378 
0.463 
0.420 
0.616 

0.296 
0.288 
0.400 

0.414 

0.402 

0.460 
0.603 
0.364 
0.358 

0.405 
0.408 
0.354 
0.730 
0.748 

0.446 
0.415 
0.430 
0.307 

0.878 
0.888 

0.890 
0.840 


Copper. 


0.009 
0.017 

0.013 
0.015 
0.010 
0.012 

0.012 
0.010 

0.018 
0.010 

0.012 
0.015 

0.012 
0.015 

0.010 
0.010 

0.008 
0.000 

0.010 
0.000 

0.009 
0.012 
0.008 
0.005 
0.008 
0.007 
0.000 

0.000 
0.000 

0.006 
0.000 
0.005 
0.000 
0.005 

0.000 
0.008 
0.000 

0.006 

0.004 

0.000 
0.000 
0.008 
0.004 

0.006 
0.000 
0.000 
0.006 
0.005 

0.000 
0.008 
0.004 
0.004 

0.000 
0.006 


0. 
0.004 
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Ck«m«<«I  eompotUion  of  eatt-iron  bodie» — Continued, 


Ten- 

Mark  on 
■pecimen. 

Carbon. 

Manga- 
nese. 

SUicon. 

1 

Sol- 
plinr. 

Pbos- 
phorus. 

Copper. 

sion 

test 

nam- 

ber. 

No.  of 
body. 

loui.  e-Sf- 

1 

Com- 
bined. 

4877 
4078 

4081 
4082 
4715 

4no 

4083 

4084 

4089 

4749 
4750 

4088 

4089 
4753 
4754 

40fl3 
4094 
4755 
4756 

4697 
4696 

4700 

4710 

2U 

4719 
4720 

4739 
4740 

19 
10 

*   20 
20 

20 
20 

21 
21 

«1 

21 
21 

22 
22 
22 

22 

23 
23 
23 
23 

24 
24 

25 
25 
25 

26 
26 

27 
27 

B  Tj 

M  T| 

B  T, 

2.252       1.903 
2.268  1     1.019 

2.275  I     1.919 

0.349 
U.340 

0.356 
0.436 
0.452 
0.581 

0.486 
0.671 

0.702 

1.060 
1.063 

0.595 
0.597 
0.414 
0.537 

0.510 
0.464 
0.330 
0.460 

0.673 
0.739 

0.455 
0.469 
0.434 

0.602 
0.700 

0.555 
0.456 

0.432 
0.426 

0.437 
0.44U 
0.348 
0.374 

0.445 
0.441 

0.445 

0.379 
0.384 

0.501 
0.497 
0.413 
0.411 

0.432 
0.439 
0.346 
0.433 

0.436 
0.420 

0.400 
0.432 
0.346 

0.342 
0.335 

0.396 
0.400 

•0.662 
0.684 

1.004 
0.646 
0.674 
0.656 

0.620 
0.800 

0.606 

0.940 
0.911 

0.600 
0.600 
0.664 
0.977 

0.662 
0.892 
0.900 
0.600 

0.636 
0.864 

0.846 
0.827 
0.940 

0.864 

0.050 
0.040 

0.0a 
0.046 
0.075 
0.070 

0.060 
0.008 

0.070 

0.070 
0.0C5 

0.076 
0.078 
0.059 
0.057 

0.066 
0.064 
0.063 
0.076 

0.065 
0.070 

0.066 
0.067 
0.074 

0.066 

0.380 
0.369 

0.460 
0.368 
0.407 
0.391 

0.403 
0.411 

0.370 

0.361 
0.359 

0.433 
0.411 
0.425 
0.421 

0.364 
0.391 
0.361 
0.371 

0.365 
0.378 

0.365 
0.860 
0.359 

0.342 
0,366 

0.367 

0.010 
0.006 

0.011 
0.012 
0.010 
0.010 

0.006 
0.006 

0.009 

0.009 
0.010 

O.OU 
0.006 
0.015 

a  012 

0.012 
0.010 
0.010 
0.015 

0.010 
0.012 

0.006 
0.010 
0.009 

0.009 
0.012 

0.015 
0.012 

M  T, 

BT„ 

MT|, 

B  T, 

2.222       1.786 
2.366  '    1.914 
2. 473       1. 892 

1 
2.424       1036 

M  T, 

M  T, f 

Extra  diHk.V 

BT,, 

Mlfu 

B  T, ;. 

2.6:17 

2.979 

2.663 
2.600 

2.536 
2.549 
2.241 
2.326 

2.470 
2.425 
2.140 
2.217 

2.7.^ 
2.590 

2.173 
2.107 
2.146 

2.606 
2.636 

2.273 
2.347 

l.OCO 

2.277 

1.763 
1.627 

1.941 
1.052 
1.627 
1.701 

1.960 
1.941 
1.810 
L750 

2.066 
1.651 

1.718 
1.728 
1.712 

1.914 
1.936 

1.716 
1.889 

M  T, 

BTj, 

Mlf„ 

B  T. 

M  T» 

BTu 

MT„ -.. 

«B  T, 

*MT*...::.... 

B  T, 

M  T, 

M  T4MO... 

B  T, 

M  Ti 

B  T. 

0.817       0.068 
0.977       0.070 

M  Ti 

0.056 

0.07b 

0.8CO 

3oa 
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12-nrCH  B.  L.  BIFLSD  M0BTAB8. 

Chemical  oampaHHan  of  cast-iron  bodies. 


Ten- 
sion 
tost 
num- 
ber. 


4540 
4560 

4555 
4556 
4527 
4528 

4550 
4560 

4529 
4530 

4531 
4532 

4573 
4574 

4575 
4576 

4578 
4579 

4580 
4581 

4584 
4585 
4594 
4505 
4618 
4619 
100 

4586 
4587 

4600 
4601 
4626 
4627 
110 

4596 
4597 
4600 

4670 

4661 

4598 
4599 
4666 
4667 

4604 

4605 

53 

4668 

4069 

4606 
4607 
4671 
4672 

4610 
46U 

4612 
4613 


No.  of 
body. 


1 
1 

2 
2 
2 
2 

8 
3 

4 
4 

5 
5 

6 
6 

7 

7 

8 
8 

9 
9 

10 
10 
10 
10 
10 
10 
10 

11 
11 

12 
12 
12 
12 
12 

18 
13 
13 

13 

13 

14 
14 
14 
14 

15 
15 
15 
15 
15 

16 
16 
16 
16 

17 
17 

18 
18 


Hsrk  on 
specimen. 


BT,. 
MT, 


BT... 
MT,  , 

Ml!,.. 

BT,   . 
MT|, 

BT,  . 
MT, . 


BT,. 
MT, 

BT, 
MT, 

BT, 
MT, 

BT, 
MT, 

BT. 
MT, 


BT,  , 
MT,  . 

Mf,,. 
BT„. 
MT„. 
MTu 


MO  . 


BT,. 
MT, 


MT,, 
BT„. 
MT„ 
MT.. 


MO 


BT, 

XL  J.  ,•••••••• 

B  \L|,...«.... 

BT„ ) 

Extra  disk.  5 
MT„ 


Carbon. 


Total. 


BT, . 
M  T, 

B  T,| 
MT„ 


BT 


I 


MT, 

MT4&IO. 
BT...... 

Ml?,,.... 


BT,.. 
MT,.. 
BT„. 
MT„ 


BT,. 
MT,. 

BT,. 
MT,. 


2.871 
2.822 

8.285 
3.581 
2.821 
2.858 

8.402 
8.615 

2.385 
2.672 

2.105 
2.402 

2.727 
2.713 

2.322 
2.837 

2.672 
2.508 

2.454 
2.454 

2.356 
2.606 
2.834 
2.874 
2.586 
2.330 
2.091 

2.821 
2.806 

2.394 

2.884 
2.577 
2.577 
2. 124 

3.777 
3.070 
2.781 

2.331 

2.282 

2.383 
2.383 
2.727 
2.601 

2.341 
2.301 
2.181 
2.727 
2.781 

2.399 
2.361 
2.636 
2.855 

2.606 
2.808 

2.721 
2.367 


Graph- 
itic. 


2.036 
2.206 

2.137 
2.102 
1.049 
2.066 

2.380 
2.000 

2.032 
2.305 

1.788 
1.739 

2.166 
1.857 

L080 
L063 

2.137 
2.230 

2.116 
2.353 

2.181 
2.045 
2.131 
2.216 
1.854 
1.827 
1.816 

2.157 
2.052 

2.056 
2.001 
2.127 
2.102 
1.434 

2.007 
1.750 
2.080 

1.576 

1.805 

1.089 
2.203 
1.867 
1.862 

1.884 
1.895 
1.802 
2.080 
2.086 

1.826 
1.805 
1.791 
2.017 

1.092 
1.857 

2.181 
2.088 


Com- 
bined. 


Manga- 
nese. 


._ 


0.335 
0.616 

1.148 
1.470 
0.872 
0.292 

L112 
1.616 

0.253 
0.867 

0.412 
0.763 

0.662 
0.866 

0.302 
0.374 

0.636 
0.278 

0.338 
0.101 

0.176 
0.661 
0.703 
a658 
0.731 
0.512 
0.275 

0.664 
0.754 

0.338 
0.883 
0.450 
0.476 
0.690 

0.770 
1.320 
0.701 

0.755 

0.477 

0.894 
0.180 
0.860 
0.739 

0.457 
0.406 
0.379 
0.647 
0.605 

0.573 
0.656 
1.045 
0.838 

0.614 
0.961 

0.640 
0.279 


I 


0.619 
0.681 

0.554 
0.510 
0.445 
0.450 

0.683 
0.612 

0.480 
0.470 

0.887 
0.374 

0.422 
0.855 

0.810 
0.535 

0.450 
0.445 

0.501 
0.520 

0.482 

0.472 

0.483- 

0.512 

0.385 

0.387 

0.400 

0.542 
0.640 

0.470 
0.465 
0.305 
0.315 
0.301 

0.450 
0.431 
0.361 

0.368 
0.374 

0.490 
0.512 
0.426 
0.413 

0.460 
0.620 
0.462 
0.437 
0.420 

0.481 
0.480 
0.497 
0.603 

0.467 
0.476 

0.467 
0.450 


Silioon. 


0. 
0.876 

0.933 
0.980 
0.850 
0.860 

1.174 
1.064 

0.850 
0.850 

0.700 
0.660 

0.700 
0.660 

0.700 
a  700 

0.700 
0.750 

0.090 
0.663 

0.653 
0.655 
0.700 
0.650 
0.800 
0.750 
0.840 

0.653 
0.671 

a  700 
0.700 
0.770 
0.750 
0.800 

0.660 
0.606 
0.766 

0.667 

0.770 

O.ROO 
0.750 
f.850 
0.760 

0.975 
0.987 
0.900 
0.800 
0.850 

0.033 
0.935 
1.165 
1.081 

0.700 
0.700 

0.870 
0.770 


Sul- 
phur. 


0.055 
0.051 

0.061 
0.070 
0.066 
0.070 

0.066 
0.060 

0.075 
0.070 

0.081 
0.082 

0.070 
0.088 

0.064 
0.004 

0.092 
0.080 

0.081 
0.078 

0.085 
0.080 
0.070 
0.085 
0.055 
0.055 
0.058 

0.084 
0.082 

0.063 
0.075 
0.045 
0.047 
0.041 

0.070 
0.061 
0.055 

0.055 

0.046 

0.073 
0.072 
0.063 
0.060 

0.072 
0.067 
0.060 
0.064 
0.066 

0.076 
0.072 
0.046 
0.046 

0.068 
0.080 

0.060 
0.058 


Phos- 
phorus. 


0.315 
0.298 

0.296 
0.358 
0.395 
0.415 

0.366 
0.365 

0.502 
0.426 

0.408 
0.374 

0.375 
0.366 

0.383 
0.374 

0.382 
0.368 

0.622 
0.389 

0.305 
0.591 
0.374 
0.381 
0.415 
0.396 
0.302 

0.350 
0.365 

0.480 
0.378 
0.463 
0.420 
0.616 

0.296 
0.289 
0.400 

0.414 

0.403 

0.460 
0.603 
0.364 
0.358 

0.405 
0.406 
0.354 
0.730 
0.748 

0.446 
0.416 
0.436 
0.867 

0.878 
0.382 

0.890 
0.840 


Copper. 


0.009 
0.017 

0.013 
0.015 
0.010 
0.012 

0.012 
0.010 

0.018 
0.016 


0. 
0. 


012 
015 


0.012 
0.015 

0.010 
0.010 

0.008 
0.000 

0.010 
0.009 

0.009 
0.012 
0.008 

aoo5 

0.006 
0.007 
0.006 

0.000 
0.006 

0.006 
0.006 
0.005 
0.006 
0.005 

0.006 
0.008 
0.006 

0.006 

0.004 

0.006 
0.006 
0.008 
0.004 

0.005 
0.006 
0.006 
0.005 
0.006 

0.006 
0.008 
0.004 
0.004 

0.006 
0.005 


0.1 
0.004 
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.    IS-nrCH  E  L.  RIFLED  X0BTAB8. 

Chemu^il  compoHiion  of  oaat-iron  bodies — Continued. 


Tcn- 
aion 

tMt 

nam- 
ber. 


48n 
4678 

4681 
4682 
4715 
4716 

4683 
4684 

4690 

4749 
4750 

4688 
4680 
4753 
4754 

4698 
4694 
4755 
4756 

4697 
4098 

4700 

4710 

2U 

4719 
4720 

4730 
4740 


I 


No.  of 
body. 


19 
19 

20 
20 
20 
20 

21 
21 

21 

21 
21 


Carbon. 


1 


22 
22 
22 

23 
23 
23 
23 


Mark  ou 
specimen.     •  fr»«.i    'Graph- 
^®^-      itic. 


B  T , 
M  Ti 


B  T... 
M  T,. 
BT„. 
MTn 


BT, 

M  T, 

M  T, 

Extra  dlHk. 

BT., 

M  I'll 


B  Tj.. 
M  T|. 
BT„. 
MT„ 


BT,. 
M  T» 
B  T, 


M  i\: 


^■^^^: 


24 

26 
25 
25 

26 


27 
27 


B  T, 

M  T, 

M  T«HO 


B  T,. 
M  T| 


B  T.. 
H  Ti 


2.252 
2.268  I 

2.275  I 
2.222 
2.366 
2.473 

2.424  I 
2.6:J7  1 

2.979 

2.863 
2.880 

2.536 
2.549 
2.241 
2.328 

2.470 
2.425 
2.140 
2.217 

2.7.^ 
2.590 

2.173 
2.197 
2.140 

2.006 
2.636 

2.273 
2.347 


003 
019 


1.919 
1.786 
1.914 
1.892 

1.936 
1.906 

2.277 

1.783 
1.827 

1.941 
1.052 
1.827 
1.791 

1.060 
1.041 
1.810 
L750 

2.086 
1.861 

1.718 
1.728 
1.712 

1.014 
1.036 

1.718 
1.880 


Com- 
bined. 


0.340 
0.340 

0.356 
0.430 
0.452 
0.581 

0.488 
0.671 

0.702 

1.080 
1.063 

0.505 
0.507 
0.414 
0.537 

0.510 
0.484 
0.330 
0.460 

0.673 
0.730 

0.465 
0.460 
0.434 

0.602 
0.700 

0.555 
0.458 


^8-  siUcon. 


0.432 
0.428 

0.437 
0.440 
0.348 
0.374 

0.445 
0.441 

0.445 

0.370 
0.384 

0.501 
0.407 
0.413 
0.411 

0.432 
0.430 
0.348 
0.433 

0.438 
0.420 

0.400 
0.432 
0.348 

0.342 
0.335 

0.306 
0.400 


0.882 
0.884 

1.004 
0.846 
0.874 
0.658 

0.620 
0.800 

0.808 

0.040 
0.011 

0.800 
0.800 
0.804 
0.077 

0.882 
0.892 
0.900 
0.800 

0.836 
0.864 

0.846 
0.827 
0.940 

0.864 
0.817 

0.077 
0.068 


Sol- 
plmr. 


0.050 
0.040 

0.044 
0.046 
0.075 
0.070 

0.060 
0.008 

0.070 

0.070 
0.065 

0.078 
0.078 
0.050 
0.057 

0.066 
0.064 
0.063 
0.076 

0.065 
0.070 

0.066 
0.067 
0.074 

0.066 
0.068 

0.070 

o.oTb 


Phos- 
phorua. 

Copper. 

0.380 
0.360 

0.010 
0.006 

0.460 
0.368 
0.407 
0.301 

0.011 
0.012 
0.010 
0.010 

0.403 
0.411 

0.006 
0.008 

0.370 

0.000 

0.361 
0.350 

0.000 
0.010 

0.433 
0.411 
0.425 
0.421 

0.011 
0.008 
0.015 
0.012 

0.384 
0.301 
0.381 
0.371 

0.012 
0.010 
0.010 
0.015 

0.385 
0.378 

0.010 
0.012 

0.365 
0.360 
0.350 

0.006 
0.010 
0.000 

0.342 
0,368 

0.000 
0.012 

0.367 
0.360 

0.015 
0.012 

304 


12-lNCH   B.   L.   RIFLED  MORTAES. 


o 


P4 

<<3 

< 

d 

s 

^ 

o 

o 

M 

§ 

p 

2? 

» 

r^ 

S 

Ph 

^ 

H4 

H 

P4 

3 

^ 

»4 

ft. 

ri 

>i 

O 

H 

1 

o 

»q 

S 

^ 

o 

^ 

o 

H 

H 

^ 

H 

;:d 

cq 

r^ 

H 

I 

I 

n 


II 


o 

3 


■     •     • 


•-I  rH  ^^ 
P?  M  CO 

•     •     • 


•  • • 


CO  con 

•       •       • 


o  o  o  o  o  o 


b-OfH 

•         »         ■ 


cocoes 

CO  CQ  00 

•       «       • 


ooeoooooo 


ss 


tOOiA 


•A 


•       •       • 


o  e 


'S 


00  A  CO 

•       •       » 


CO  CO  so 

•        •       ■ 


o 

s 

•3  o  ©  o 

s 


e  o 


com  CO 


o 


o 
•:3 


e 


_t-or5NooS5oeo^-<N» 
Se^SeScocoe^SScomSeo 


•3 

8 


M  ei  M  m  ee  CO  ?i  CO  CO  M  CO  CO  el  M  M  eo  eo  ci  C4  cc  ci  eo  Si  eS 


•  oooo  9 
iOioeo9  o 


•a 

Is 

(SB 


|S§SS§888SS8S 


888888888888  88S88888888S 


S 


Si 
5^ 


'^as^l 


►5 


S§^l 


nnl 


;ooooeoeeo 

I  ^^3  ^Ci  ^^3  ^XS  t3  T3  t3  ^3  ^3 


;  e  p  o  o  e  o  o  o  e 

^^3  m3  ^^3  ^3  ^3  ^3  ^^3  ^^S  ^^3 


ooeoooooo 


2  o  ©3  o?  ©3  ©-§5  o 

fl   :   jo  JM   jo   JmO  j 


o 


o 


o 


•2 


o  «  ~ 


5 


s  ©  o5  «•§  ©5  ©-a^  © 

»q  :  :o  :m  :o  'ao 


"2  ©  w 


•»4 


0*^ 


©3  ©?  ©3  ©?5  © 

'^fl'ag'oS'Oga'd 

•O    ••-i     'O    ;mO 


z  2  2-S  o  ©  o  o  o  M  ©  p 

E5  StJ'O'a'O'O'O  P'O'd 

M^fM      •      •      ■      I      ■      tM      a      I 


isSs©©©©©©S©o 

pq^m  :  :  :  :  :  :S  :  : 


,a^j3 


i 


N 

N¥OOOOOOM©© 


i 


i 


CO 


0 

«> 

a 


•HiHeO'«#lQCOt»eO?T^J-5'*ip 


•H  iH  CO '«  m  «0  t«  00  Ol  CO  ^  lO        ^iHeO^lOOt-aOOiCQ^^ 


»4 

O 


I 


e«e«Me«Me9e«e9e«e9e«eq 


lOiOtOOiOIOlOlOiOOiOlO 


Meo 


lO     iHe«e>ico-«io«0tr«ttQ^ 

"^      CO  re  •-•  «H  »H  «-• »- rt  •-•  ^^  «i  e» 

IS    $§88888888§S 


12-lNCH  B.   L.   BULLED   MOKTARS. 


305 


99S 


•       •       • 


?2 


o  V  89 
•  _■    • 


^lOCO 


•       •       • 


e-t-t- 


s 


t*t»i* 


CO  com 

•       •       • 


CO  00  I 

•        •        • 


t-t-t- 


t-t-t* 


li 


9  O  O  O 


a 


tJ'O'CC 


o  o  o  o 


O  P  o 


op 

•O'O 


a 
s 

a 

g  o  o  o  o 


P 


O  O  P  o  o  o 


p 


P  C  P  O  P 


•CC  *»?  "O 'O  "CO 


p  p 


p  p 

•CO 


OPOO 

^P«H|» 


£  S  Sfo  »^  ®  «*  SJ  »H  S>  Q  o 


099900000  0  00   OOOOOOeOOOOO   009900090000 

iisisSililil  sisSs^li^^^s  is^^iSissS^;^ 
ssi;s^'»'s'^'sCs3^'§^'s'  ^^^d^^^oid^^^  ^tfi^U^n^i^i^ 


SS8S8SSSSSSS 


S8SSS8S88S88 


888888888888 


888888888888 


SS? :::::::: : 

S  p  p  p  p  p  p  p  p  p 

M  «3  ^3  ^^3  T3  ^^5  ^C3  ^C3  ^^3  ^^3 


asl 


g 


nss 


•s 


ppppppppp 

^5  ^^3  ^^5  T3  T3  T3  ^^3  ^^3  ^^3 


s  p  p  p  p  P  P  p  p  p 
g'C'tf'ca'S'p'e'd'O 


^^i 


I 


ppppppppp 

^H  ^Q  ^^S  ^O  ^S3  T3  ^3  ^3  ^XS 


•  ••••••©••©• 

•   !   !2   *  p   'S   •  ®'2   • 

Spp2e.5p*p.S5p 

5  :  :o  JM  :o  ;^o  ] 

•         ■■••••••••a 


9  M  b 

£ ;;  ?  p  p  p  p  p  p  N  e  p 

C  =  K'O'W'tf  •O'O'e  P'O'O 
aSa 2d  '   • 

^^■•i    •    •    •    •    t    •  ^R    • 


P 


Nop 
p  p  p  p  p  p  N.^.^ 

T3  ^^s  ^C3  ^^3  ^^3  ^^3  •* 


k  >4  9 

f,  -*  fj ^ '^ "^ "^ '^ "^  P'p'd 
KJ^PP ^    •    • 


PMC 

iSl^OOPPPPMPP 

w^w s  •  • 


'^•^eo^HOot.ooeteo^io  ih  rH  m  ■«  lo  <d  t«  oo  oi  ea -41  lo  ih  ^-^  cc  ■<«>  o  o  >«  ao  o  eo -<#  m  r-i  ih  es -«#  10  « t- ao  a  co  ■«  lO 


«e«DO«DO<DO<DO<D<D       t*  r>  t»  t*  t*  t*  r>  C«  C«  t*  t»  t»       00  00  0000  0900  00  00  00  00  00  00 


*OaOOOO4l90^  OfeO 


8888SS    9^38 


H.  Ex.  43- 


20 


^^52SI 


^9: 


Opu^  O  lA  9  9 


306 


12-INCH   B.   L.   RIFLED   MOBTABS. 


B 

it 


I 
i 


B 


.2 

'■5 

d 
o 

J 

O 
O 

o 


ft. 

> 

I 

o 

>i 

o 

s 


a 
t 


CO  bA 


aooo 


»M  r^  ^H 
C<9  CO  CO 

•     •     • 


h 

a 
P 


•  •  V 


fl^t- 


p 


s 


•       •       • 


o 

a 


oooooooooo 

'OTS'CC'CC'tJ'C'CS 


s  « 

o 


o  C  o 


p 


a 


90fHi-4 


CO  so  CQ 

•       •       ■ 


_  o  o  o 


•       •       • 


-s  c  o  ©  o 
o    • 


cecs 


^  f\  ^K  ^^  ^^ 

<•     S    W    «r     w 


o 
•a 


s 

6 


c-o 


P 


otnwcoooooc 


s  oeo 


|8SS8SSSSSS88  8  88888888888  8888SS8888SS  8S 


5* 


e 


•JC0C9®««»i 

«C9Ci>>i* I 


►5 


SI 


ooooooooo 

^^j  ^B  ^^3  ^^5  ^C3  t3  ^^3  ^^5  ^C3 


I 


oeeoooooo 

^^5  ^H  ^53  ^C  ^CJ  ^0 13  ^C  ^^J 


ss^l 


!SSI 


.eoooooeeo 

>  ^ .- ^  ^ -O  TJ'O'O^ 


•3 


o 
•c 


-  « 

•2 


O 


:»5o  :5  :o  -mO  : 


•  «> 


p-4 


pq^pq  :  :  :  :  :  ;a  :  : 


^ w .^  •  • 


o  o  o  o  e  o 


N 

Hoe 


ASJi 

V  M  C> 


SSooooeoMoo 

3  g'O'Cd'O'd'O  fl'O'O 


pq^n 


:» 


cq;^ 


4 

I 

e 


00 


•HfHO»^iO«DC«aOfl»eQ^lO 


;4    ;^SS:^S^SSS;:S    SSSSSS3S3SS5S3S33 


;4 


oeooooooooo^  o  ooooooooooo  oooooooooooe  H^ 

r-(  r4  tH  ^  «^  iH  r1  ri  T-)  iH  1-4  r1   iH   rt  iH  i^  iH  iH  iH  iH  iH  iH  iH  iH   fH  t-<  rH  iH  iH  iH  rt  i^  »^  iH  »^  tH   "•^ 


p  >H  C4  m  ?«■  to  CD     2     o^c«eo'«io«0t«aoaQ     coagg^o 
S      «  iHi-i  11 1-1  »i  11  rt  iH i-i el      S!C3^S^4I 


^  ^^  t>i  I  _    . 


12-INCH  B.  L.   RIFIiED   MOBTABS. 


307 


i 


s 


s 


I 


§ 


es  Ar- 


ta»aui 


•       •       • 

•♦t-lft 


•  •  •  >• 


«     •     * 


SS3S 

-»  -_'      • 


•    •    • 


fid  9Q  ^3 

«     «     • 

r-r-e- 


eemco 

■       •       • 


CO  CO  CO 

•        ■       ■ 


fHi-4lO 

•     ■     • 


•       •       • 


'*§S 


*s 


coco 


t*t-t* 


«0eoo 

eofoeS 

•       •       • 


•       •        • 


c  o  e 


o  o  o  o  e 


-s 


Q  OP  O 


o  o  o  o  o  o 

^pj  ^3  ^0  ^S  ^3  ^3 


•^  o  o  o  e 

p^  ^C3  TJ  'O  *^ 

ca 
O 


o  o 


I 

O  ©  O  fc.'3 

•  o  S 

*  a  <9 


S 


1 

d  c  n 

POP 


o  o  e  o  o  o 

'O  Hi  t3  73  *©  "tJ 


'0« 


ss^'^sss^ssss 


1 00  ei  ^ 


Soooo     ooooooo< 


82! 


goooooeoooeo 

OCCtACMiHOt-eOOOOrl 


8S 

«0^ 


CQ  C4  O C4  CI  C4  CO  C4   d  C4  CO  CO  CO  C«  eo  CO  CC  CO  CO  00   C4  C4  CO  CQ  CO  CO  00  CO  CO  d  01  0O   NM 


S8SSSSSS8S 


8S88SS8SSSSS 


888S88888888    888883888888    88 


I o  eo e  o Q  ope 

» ^^s  ^3T3  ^3  ^Cp  T3  ^3  ^^r  ^3 


s^sl 


ssl 


^sl 


I  o  o  o  o  o  o  o  o  o 

^0  'O  ^S  ^3  'C?  'C?  ^3  ^^  T3 


C4( 


88 


o 


,00000  o  o  o  © 

I  ^O  ^3  ^6  ^C  ^C3  ^3  ^3  ^O  T3 


o 


,000000000 

■  ^^p  ^^3  T3  ^3  T3  ^^3  ^C3  ^^3  ^^3 


•  9 


o 


■  o 


■2  o^^^iS  o 

^  :o  :^o  ' 


-a 


o 
•d 


o 
•d 


o  o^  o*^  oS  o 


o 

•2-S. 


o 


TJ-d  tf-d  g^d  s-d  gfl'd 
*  ■      -^  :o  .mO  ' 


3  o  o  jS  oS  o5  P?3  o 


-d 


•d 


-d 


o 
o'd 


o  :mO 


•Sooi5o>So2o<S^o 

S'S'd^'Sg'd^'dg-^-s 
»q  :  :o  :a  :o  :m 


o 
•^  o 


i-S 

2  o  o o  OOP  S^^ 

g-^'d'd'd'dTJ  P'd'd 

4M      ••••••  ^g  • 


eO 


:• 


S  S  8^^  o  o  o  o  2  o o 

C  p  c "d "d "d "d "d "d  P'O'd 

S^S  :  :  :  :  :  :^  :  : 


11 . 


,  o  p  o  p  p  o  2  p  p 
„     tj'd'd'd'd'd'd^'d'd 


«  M  a 'T3 

i  S  x^^  o  o  d p  MO  e 

*  d  2'd'd'd'd'd'd  d'd'd 


pq^m  : 


:» 


So 


i««9t»aOO»M' 


SJS38S88S;888^8    e3s33S3SgSSSS;SS 


•HiH«o^«or>aoe»ce^io     ih^h 


'^!^^'J!:]!J?l!::J!J?J     mMMCOMMeqeiiMe^Me^     c4Meqciie<ie4«4Me)e>ie<ie<ii     c«  eo  ee  co  co  eo  co  e»  eo  «  eo  eo     eoeo 


SroMCO^lOO^QpAOiH 


8^?J88S88S«88S    iS 


tOi 


308 


12-INCH   B.   L.   RIFLED  MOBTABS. 


ssss 

•       •       • 


•       •       •       • 


•       •       • 


sss 


'OS' 


•      •      • 

CQ  CQ  00 


SS9 


a 
o 


E3 

o 

i 
i 


I 


«Dcoe4 

•       ■       • 


00  03  00  CO 

51 00  GO  00 

•       •       •       • 


«oSaS 

CO  99  SQ 
00  00  CO 

•     •     • 


rHI>lO 

00  60  90 

•     •     • 


CO  ob  CO 


N 


i 


o  _ 


o  o 


E 

« 

S3 


O 


si 


& 


C50 


23 


I 


o  o  o 

'C'O'd 


<H    P      •      •      • 


o  o  o 


too 


o  o 


e  o  e  c  e 


o  e  e  o  o  o  o  o 


^ooeo 


t«  CM  lA  C«  ^^  lO  I 


r^^  o  aoao  to     iHOciiHe^iHOt«^eaoao 


ISO 

ixst 


Si-4rHCl^  AO  O 
00  00  eo  00  C4  00  00 


Nclcoea^MSScoSSco 


MnSSmeoMn 


73 
o  9 


|8SSSSSS§S3 


8SS8SSSS  SS8SSSSSSSS8  SSSSSSSS 


,5* 

05 


f5 


w|  ::::::::  : 

■ggeoeeooooQ 

>5cB 


al 


O  d' 


o 


,000000 
1 73  "CO 'O  "f  "tl 


?5  o2  ©5  o2 s  o 

•  to  • 


^ 


o 


asl  ::::::::: 

Seoeoooooo 

o  "  ■  ■ 


sssl 


o  o  o  o  o 


•a  ©5  o-S  ©2  © 

^3  :o  :»^  :o 


1 


^ 


•a  005  ©155 


5 


5 o  o  0000  s  00 

•  •  •  •  •  '^  •  • 


o 

S  o  o  ©  00  00 
g'C'wa'O'O'C'O 


n 


©  2  $  o^  ©  o  o  ©  a  ©  © 
iS^fS  :  :  :  :  :  :J^ 


OHO 

s  S  ©  ©  0  ©5 

T     •     •     •     •     • 


i 
I 


if 


eo^ioor-ocaoQ^i©     ih  eo '^  la  o  t«  oo  ok 

*H  *H  rH  tH  fH  i-i  iH  rH  p^  iH   tH  *H  tH  f^  iH  iH  vH  rH 


*Hi^«o^iO«o»*floa«'«io 


•-•fHeo^iaetrS 


I'ilS 


60  CO  CO  CO  CO  CO  CO  CO  CO  CO   CO  CO  CO  CO  00  CO  €0  CO 


I 


VS  1^  *H  ^  1^  *H  iH  iH  1-4  r^   (0^,^^^,^,Hi«l   SlA  O  S  f^  •>4i^Ht^^ 


12-INCH   B.   L.   RIFLED  MOKTABS. 


309 


• 

I 


"3 

d 


» 


i 


r/3 


I 


I 

1 
I 


52S 

090 


93 •6'^ 


SoS 

«QlOfH 


ss 


(0  O  <9 


O 


CO  O  A 

•     •     • 

<0«OtO 


3o»«o 


•ooo 


B-e»t- 


•        •       • 


VrHO 
00  rHtH 

09  CO  CO 

•     •     • 


VfHW) 


t-r-t- 


•     ■     • 


•        •       • 


meoco 

a         •         • 


a 

§ 

fl 
d 

at 

a 
5 


I 

e 


s 

i 


I 

u 

e 


n  fe  S'd'OTS'iS'O'O'o  cog 

Eag  ::::::  :32 
oPu  ::::::  :no 


o  e  o  o  o  o  o 


13 


&0 


o  o  e  o  o  o  9  o  o 


0 

a 

a 

go 

11 

"a   • 


■So 


o  o  o  o  o  o  o 


e  o  o  e 


e  o  o 


cooo 


SI 


SOI 


'  r^  «*  t*  S  C*  •-•       rt< 


'0< 
I  Oil 
>lOi 


lO' 
Ol 


OOQ 


lOOOOOQOO' 

ic«o^^C4aocQC4 


oooooooo 

t«  O  OQ  19  N  O  •«  iS 


^,n^s  n^^^^^n^^^^n  ^n^^^n^^^n^u 


c30»aa»oe»r>aao?4eocQ 
Mcl^MeoolMcipieoeoeo 


§S3S    88SSSSSSSSSS 

frt^^^        ^4  tH  p4  rH  rH  i-i  i-i  f>4  ^  rH  iH  r4 


S8SSSSSSSSSS 


SSSS8S8SS8SS 


88888888 

•     ••••••• 


^ssl 


o  o  op 


S3 13? 


§3 


oeooooeeo 


o 


,eoooooeeo 


o 


.Qoocooeoo 


I 


o  o  o  o  o 

•■■J  ^H  ^3  ^3  ^CJ 


^ 


•a 


• 


•  =  5     .       a 


e  e 


3  ®3  © 


>  o 


S 


A 


.  0.55  o 

■o  2  fl'« 


o 

•« 


o^  n  a 

5  :»go 


So© « eSoJ^Si^ 

O 


o  :^ 


mO 


•»H  ^  ^  S  "O  •'"  13  ^  "S  •**  Jj(  "tf 


5:a 


a 
O 


fl5 


S 


S 


.ajS^ 


•Tri 


rsc-cra     £  a  g'C'Otj'a'O'O  ansna     g 

«i4  •        .^B  ^4  ,^?      •      I      •      •      ■      ■  W4  JZ 


Oh  c 


:>^ 


a  g'S'O'a'a'a'O  a 


Moo 


V   (4  9 
S  N  9 


m^n 


:» 


oeooooSoe 
c  o  c'^'a'a'a'e'a  a'O'a 

iS  4  M        ■•••••  M  • 

Ph^PQ ^   •    • 


I 


,aiS,a 

"MO 

M  «  o  o  o  o  o 

^  a  r'd'CC'C'O 

mSn  :  :  :  :  : 


oas^ao     f-<«-ieo-^io«ot<-oeakra««ie     ^  rn  ee '^  o  e  t«  oo  a  eo -^  10     rHtHM-^oot^oookra'^io     ih  i-i  ee -^  o  o  t*  ao 

-"»^»H»-t  «-(  vH  tH  rH  rH  W  iH  fH  ^4  tH  iH  fH  iH  iH  rH  p4  iH  rH  iH  i^ 


-«^'«'«       lOlO*QlOlOiONfSlOW3iOiOiO       lO  lA  lO  K)  lO  O  O  lO  A  lO  tf)  tf>       «D  <D  «0  (O  «D  «9  (D  «D  «0  9  «9  «0       (D  «D  O  (D  (O  <0  (D  O 


«i9«fO09      os*<)'A»*Oio«ioi(»i5e      SSeooocQMcocoeQSO'v^      S  ocoo«5<6«0e«93«t«      g  r<>  <«  iS  lO  lO  irS  lA 

^^  •*■*  ^"^  ^^ 


310 


12-INGH   B.   L.   RIFLED   MOBTABS. 


0 

a 

g 

a 

o 

I 

OB 

o 


i 


eg 


o  > 

V  SB 

Cfi  u 


•       •       • 


91  000 

C«5q)  r-> 

f9  OS  CO 

•     t     ■ 


P 

a 


r 


■         a         • 

<D  <0  (O 


CO  00  CO 

•       •       • 


9 


0000 


KlOOO 

•       •       > 


CO  CO  CO 

•        ■       • 

t-c-t- 


o  o  e  e  o 

^J*  ^T3  ^3  ^S  ^S  ^C3 


^  c3 


sti 


CO  S  00 

9  (9  <0 


NCO»H 

(D  Ca  CO 
CO  CO  CO 
CO  CO  CO 


00  000000 

'CO'CO'C'O'O'O 


eaoe» 

^COOO 
CO  COM 

•  •  • 


o  e 


O  O 
-CO 


CO  00 1^ 

(DCSO 


CC  CO  CO 


oeoocooccoo 


^0009  QOQOQooooQoe  QoopooQoooeo  00000000000 

4S^SeSe  S»^r^B^eot«rHSe9Sm  3rHS&?ii-t^i!Siotreoov  ss^aoSsii^^gSw 

^ooGoeo  So  woteoeoeoc^ci  ^t~u5  000  Ornoo  ::  At*««<oo  «  oaeuS^oooooao^ 

§Oi-7aog»  o'gosfoeJQOooOQQMfo  t^ooo'^ooooooNQ  sffiftO'iSffir'^S®  "^ 

SneoooM  dcicicoMMmmeeeleoeid  m  73  m  m  eo  ra  eS  co  eo  ee  eo  m  C4  e«  ?i  co  eo  oe  ei  eo  S  00  eo 


'a 

a 


1§ 


§§S  SSSSSSS8SS8S  8SS8SSS8§SSS  8838S88888S 

H»-5^lH    r^  rH  r^  r4  fH  1-i  rH  ^  i-i  ^  t-S  iH    f^  i-i  rt  »H  ^  »H  iH  r-l  »H  »H  tH  rt    f-i  r4  r-i  ^  »H  f^  i-J  i"^  •-»  »4  «— • 


oeooooooo 


§3  Si 


»0  •  ^  •'jj 


O 


,00000000 


'COO'SOtSO'S  ■'S'S  ' 

w  :  -o  :m  :o  :mO  . 


o 


•SoofSoISeiScoo 

e    -     •  e*     ■  O     .  JC  -     ■ 

M     •© 


2  S  2^  oooooMoo 

r*4^^<«     •     •     •     •     •     .^     •     • 


m^n 


00000000 

•O  IS  tS  "C  "^3  •O  "C  "S 


•H  i-l  CO  ^  to  «D  b>  00  O  00 -^  10   iH  i-l  09 -^  tf»  O  t*  00  Ok  0» 


^S 


•2SS2  1^ 'S  ?2 1 5:  ?::  5^  **  ?!:  *^  *!:  ?!:  0000000000*000000000000  ao»Aa»A»Aaka>cio» 

»H^Hi"^F-»  rHiHiH«H«H<-ir^i^fHi^i^iH  rHf^*H«-t^^r^fi^iHr4r4<^^  «-«»H»H*S*ii<^^»^»i*»i^t^'PH 

Sl§i  §S?:^^?^S£:£S?S  gSsSSSSSSSSoSSS  gg38CSS3i3S& 

^^  V^  V^  P^  ^P  ^fc*  fS  ^O  B^  09  f"^  v^  p^  f^  f^  ^4  «Pi4  ^i4  ^4 


12-lNCH   B.   L.   RIFLED  MORTARS. 


311 


a 
■** 

a 

a 
o 
o 

3: 


•g 


esso  so 


QO  M  00 

•       •       • 

«D«OCO 


09  CO  CQ 

•     •     • 


c  o  s 


o  o  o 


■        •        • 


lA  a  i-i 

•         •         • 


5 

o  o  e  o  h  o  e 
•  a) 


e«o>e>9 

•        ■        ■ 


2@S 
cSeoeo 

•       •       • 


^1 

a 

CO 


COt«tf> 


epmc« 
iftt-w 

CS  CO  CO 

•        •        • 


2^- 

MS 

5o 


OiAlA 

•     •     • 

m  to  «o 


»        •       • 

lOtO'W 


?Q  CQ  CO 

•     •     • 


rHWO 
CO  CO  CO 


«p  go  Ok 

c5co  « 

•     «      • 


00009C00090000     OOOO 


Soo      oooooooooQooeo     ooooosS9<^S®9PS   PQSOoooqoqoooo   oooo 
t--^      m^36s'Ii-?ii-©?i5?5mu5?5      •-'SS:iS252S'^23'S*zS    3^S»Hi>5^S»n5<o25c»ioo   trt^csN 

'Vt-'t*        C«4>9<-^'«t-'^rHr<-eO^OOeO       t-OOOOlO^O-^e'li^OIXDiOCO     «DrHOt«l«COO:AC10-«C^r-lS     QOooeoo 


e«e4 


So      e^SMeSSSS^McacisoeiSeo      cNSSamMcoSeocommconco   NNMrnm^SSmmnCMcara   mmmn 


SSS  SSSS8SSS8SSSSS  S3SSSS8SS8SSSS  88888888888888  8888 


«  • 


^n 


%  : 


•  ••<•#••• 


s 


tattttiiia 


!■••••• 


o  c  o 


o 


.oooeooooeoo 


wS?  > 


coco© •COli'i 


fM  "^^  p0  *^         pptf         *^*  r**  **^ 

^5©     S©oiSo-5e5ooc-5  3 

i-iO  M     •     "O     -M     ■>-'     •     ■     -t-iO 


a-e© 


V   M  © 


N 


©  ©  a  ©  o  o  o  o  ©  o  © 


coeoo©©©©©©© 


Coo 


*<      • 

^  : 

•  ■      • 

•  ■      ■ 

o  :  : 

•    ■  ©   ' 

•     ■     •     ■ 

II!© 
©   I    '.'S 

•      ■      • 
■      •      • 

■  :£ 

I  « 

52 

op 

xi^ja 


m;^«  :  :  I  I  :  :  :  :^  I  : 


VNO**' M*'      ON©' N 

®'^$o9©e©oo©Moo    J^N^©©©©©©©©**©©    ©©o© 


Sa«  :  :  I  :  I  I  :  :;^  :  I  sl^^  :  :  i  :  : 


ils^ 


09<«ie     *-(f«i( 


>-«i©«ot«aoa»e»oeo^io 


H  H 
iC0'«lAOb>000»a»0»C0-«tO 


>4 

t^  fH  CO '^  o  «D  c«  00  a»  Ok  A  CO -^  •©    r^eo<^i© 


SSS     SSSSS^SSSSSSSS     SSSmSSSS^SSSSm  c9e9^cie9e404?)^?iNC9Ciic4  c«e«c«e4 


88?  sssees^?2j^?2g3ss  ss^ssssrssgsgsg  iissgsfessgggss  iggg 


312 


12-INCH   B.    L.   BIFLED   MORTABS. 


9 

0 

a 

a 
o 

O 
J. 

o 

I 
i 

o 
ft 


8 


to 

H 

s 

CI 

s 


i 

a 


S 

1 


& 


•        •        • 


•        •        • 


o  : 


■       •       • 


eer-« 

cQeon 

•  a 


•     •     • 
CCIOCI 


•        •       ■ 


«       •       * 


•nam 

eo  M  M 

•       •       • 


CI 


i 


"• "tS *' 

900000000000   ooocoooooooooo  •t:'r  ooeoooeeo 

•  • • s  a •  ■  .  . 


s  a 
CO 


2^ 


Sg*6 


73 

o  * 


CO 


|SS8SS88SS8S§8§ 


S888S888888S88  838S8SS88SS 


■     •     •     • 


6Q 


5a 

^"3 


*i  r«  N  > 

"^         oooooooooooo 


,000000000  o  o 


'd    ■•■••■•     • 
f^  5^  ^•■■•i«     •     • 

Sooceoooo 


O 


SB 


e 


o 

c»3 


O 


It 

p. 


b  K   r> 


®  I  i/^  I*  i*^  I  I  )*r^  ■ 

2ooJo3oJSosc2«o 

M  I  jo  !»->  !o  j  j  i*^^  • 


o 

a 

?5 


•  V 

IS 

CO 


a 


g  »*  V  O  C  O  O  O  O  0  o  2  o  o 

«^M  :::::::  :a  :  : 


H  H 
fH*Hco^iA(Ot«aoAoar9^io 


?,  «  X 
gHOoOOOCOOONoO 

£  S  2 "^ t; 'S "w TS "3 '3 "C  "•'CO 


--  M  w •    • 

»  «  i  o  0.0  o  o  o  o 


o 


p;;^;!q 


H 
f-ii-ieo<4iiocoe«QOo»g»ctleo'^iA 


M 

M  H 


OS 


e4C4C4e4CMC4C4C^SNICIC4C>9C4C« 


§^SSg3§^S1SSg3SSSS33§^S^SS    SS3)!l88S2SIS3SS^S2 


o*j 


i0  7ico^o<or«'xaO"^^co     apaftiA(pt»ao90<-NC<ic?*>>ntp      c?^4i0  9toap90«^< 


12-IKCH  B.  L.   BIFLED  MOKTABS.. 


313 


• 

I 
i 


a 
S 


o«D9Dea 

eooco 


O  M  CO 


535 

•    ^     ■ 


•       •       • 


8l>lO 


S5S 


80404 
r-li-t 


§13 

ee  coco 

•       •       • 


eeeoeo 

•  -    •       • 


CO  00  CQ 

•     •     • 


t>qeao 

I"*  fH 
t-l  3  t-l 

CO  90  60 

•     •     ■ 


CO  C9  CO 


«      •      • 


o  o 


o  o  o  e  o 


•§ 


o  e 


o  o  e  o 


o  o  e  o  o  o  o 

•C'C'O'C'C'C'C 


o  o  e  o 


©  o  o  o 


q 
m 

9 

t 
<9 


'I 


'9S9  oooooooooeeooo  99900000000000  ooooeeooooo< 

?ie«o      ^s5»0:«>o^^^^o•^coo      ?iafir«S2t094i-i^oo90'H      oocoSK^r^ooi^Aeoi 

>eoCii-4     oot>oo^-o<H^e90-«aot«aD     ^5e40rHu;^M««5a>^<H(D      r-triaoSTJOAcii-ioeoiHi 


eoS 


ODC* 

ie«ea 


eo     Se404MmSsoc^Seo9Scon     SSnScbeoSe^no^oimSS     c^SMMMeS^MO^SSSrae^     cici 


SS88  SSSS8SSSSSSSS8  8S8SSSSS8SSSSS  88S88S888888S8  88 


SSS^I 


e  e  o  o 


fiooooooeoooo 


coeo  » 


SSI 


cb 


eooeoooo  Q P P 

pj  ^3  ^B  ^9  ^3  '^S  n3  ^O  ^3  ^O  ^O 


go  op 


com 
CI04 


,  O  O  O  OPOOOOOO 
I'CCC'O'P'C'P'CO'C^ 


O    r^    !  O    !    fS    !  9    ! "9 

^050  -s  ©  05  o-S  ©5  o  o  ^ 

■•C  3*0  2'O'P  3*0  •'3  — 'P'tJ'O  =  3 

*0    •  M    •    ^O    'M    'O    •    •    -mO 


^•i 


•3 


^ 


S2 


o 
•p 


•p 


•p 


3 


«> 

O'P 


2  o  ©5  ©S  ©5  o  o  ©"s^  o    -S  o  oiS  o-S  pS  P  o  ®*25  P 


mO 


►5 


p' 

O 


mO 


0 

»5  : 


«  eo  p 

s-p-p-p 


S 


0©P©©000 


HO© 


V  (4  u 


M 


^4S^ 


'P'P'P'3'P'P'P'P  P-P-P 

•         •■»•••■  fc^         •         t 


SJS2S_5«ooP-§PPS2oo 
£  P  g'P'P'p'p'P'P'P'p^'p'P 


o  a 


«j!^fiq 


:^ 


'©©oeoppoMo© 

t,.'-  c.'P'P'P^'P'P'P'PS'P'P 


M 
nco-^to 


h8 


nn^to     «-i  *H  eo  <•  10  «9 1«  00  A  a  o  CQ  ^  •©     *h  ^  eo -^  •©  le  i>  oo  e»  6»  d»  eo -^  m     i^ 

»-l»HiH»-«  f-4  r1  iH  r-l  vH  fH  xl  tH  rH  i-i  viH  fH  fH  rH 


I  iH  eo ««  O  «D  K«  00  o 


<s<s 


eo'^iio     wi^ 


n^s9  snnnnsasi&sss&n  n&nssnssnnsma  ssssasssssssan  »n 


isii 


iao<He>in^i©«t*ao     iQ«P< 

Q  iH  rH  p^  iH  r^  r^  »-l  ^^  »H   lA  lA  ' 
I  e«0«  09  MM  MM  09  09  09   t*  t»  ( 


>^goao»HMeo««io«Q|* 

>09Q>-4^4*HrHi«lrHf-<fH 
I  09  00  to  CO  00  00  CO  00  00  00  00 


lp§§§§s§ls§§§i 


S3 


314 


12-INCH   B.  L.  RIFLED   MOBXABS. 


m 

I 
I 


« 

0 
0 

0 
O 

O 

o 
o 

i 
i 

O 

g 


V 

a 
I 


P 


2 

e 
■•J 
o 

s 


^2! 


•      •      • 


u 


o  o  o 


*         ■        t 


escQcS 

•       •       • 


g 


rH  f^  i-t 


mcom 

■       •       • 

t-t-t- 


g 

o  e  o  6  o^>^     e  o  o 
•  «  E 


o  o  c 


eoooe 

•       •       • 


« 


eec3 


t-r-t- 


■        •       • 


»>•  CC  CO 


o  s  OOP  op 

^rt  ^?j  ^B  ^O  ^S  ^9  ^O 


o  o  e  o  p 


o  P  P  o  o 

'CtJ'P'^'O' 


lO  A  to 


^oa  oo 

CO  0Q  C9 

•       •      • 


O  OP 


«^8 


-a 


*« 

s 


>eQlA(D 


oo 


SSS^SfiSS     ooooooooooooop 
eot^QOOniAA^     00  CO  04  <H  <«  o»  ec  A  o  «5  06  to  in  So 


'OOaoOOOQOOOQ 


ge4c«recQee?lcieencSrte4      C4C4C4^ee94olm?l^<FiNe4«S     eic4e4C><eiMNC^e«M«<»eoc»c<9 


|8SS8S8SSSSS8  88888888888888 


88888888888888 


'  ^H  f-1  ^^  r^  r^  ^^  »H  f^  tH  «-(  »^  t--        r^  (.^  f-i  1^  (-1  fH  r^  1-^  F^  rH  ^^  f-l  iH  r^        rH  ,i^  r^  iH  iH  i-li-t  rH  i-i  iH  rH  »-<  r^  »^ 


fa 


J'p  :  :  t  I  I  :  :  I  :  ;  : 
> 
voPOOOOOOOPPO 

|S  C  "tJ  "^ ''3 'O  "C  *©  "O  "^ 'CO  "t^ 
H^j 


?5al 


§ 


qPOOPOPPOOOP 

o 


aal 


8. 


pooppeeopoc 


Spppooooo^oo 

3K  ^O  TJ  *t3T3  ^3  ^C  ^C  *^5  *^ '^ 'Vj 

jS       •       t       •       I       t       ■       I       ■  tad       •       • 


UNO 

k3^m  :::::::  :a  :  : 


OHO 
^SxOOPPPPPPNOO 

n^fi  :::::::  :S  :  : 


e»^i<d«OK«QOoaaoe^io 


aai 


*HfHco^ioeK«aoak 


«£ 


eo-^io 


^3S3S^2S^S3S^S^^    SSSSSSSSS8S^»S8    SSSiiS^KSSfiS^SSS^SsK^SiSi 


ili§§§§§ss§3S  liimiSISiSii  gpSSSS§§B§Si 


CO 


12-INCH  B.  L.  RIFLED  MORTABS. 


315 


PI 

o 
H 

P 

I 

M 
o 


o 
o 

O 

o 

g 


s& 


i 


I 


OQft 


i 

0 


t 


^ 


a 

c 


^ 


•35 

c  a 


II 

.-3  * 


!■ 


I 


CO  *" 


1^ 


a 


i 

'  I 

t««  «t|  III  III  III  III  III  ll«       III       All 

tai  iti  •••  III  ffli  flii  ffll  «*t      II*      It* 

•  II  1*1  tl«  fill  III  t**  ••"  ••■        fll>        let 

•  •I  911  l«l  •!■  Ill  •!•  ••!  Itl        111        III 

•  «l  tit  III  III  •!•  !»•  t««  l«|                   •■!                    •■• 

K  :  :  :  :  !  :  :  :  :  :  :  :  i  :  :  :  :  !  :  1  '.'.'.     :  :  :      :  :  : 

^  '  .  Ill  ,  .  .  .  I  .  i  .  .  ,  ,  ,  .  .  .  .  .  .     .  .  .     .  ,  . 

^oe  000  000  eoo  000  000  000  oeo  000  ooo 

^"co  •o'O'o  •d'O'C  'S'S'd  •O'CTS  'd'O'C  'C'crs  ts-ors  "cco  •e'3'5 

c<  :  :  :  :  :  :  :  :  :  :  ;  :  :  :  :  :  :  :  :  :  :  :  :     :  !  :     :  :  : 

u  '  •  :  *  :  •  •  •  :  •  '  •  :  •  •  :  •  •  !  !  !  *  *      •  i  •      !  i  • 

H  :  :  :  :  :  :  :  :  :  |  :  :  :  :  :  :  :  :  :  :  :  :  :     :  :  :     :  :  : 

fScr*^  So«  oSo  900  S^^  wSS  oSo  SsS  OQCt^  9§§ 

ci'^00  f-^if*  c>iaoA  ci?)co  5iAa  «i>o  io«?«  ^5eo  caobA  noo 

SSS«  SSS  600  oSm  eStS  oSS  SSio  ia3S  toSo  SsS 


1§SS  S8S  8SS  SSS  8SS  SSS  SSS  S8S  SSS  SS8 


•  • 


aSmmio     lOiONfs     m     lO     lomiA     mtoio     oiAio     mwaio     tomio     ioioia     looio 
•cooo     000     000     000     doo     odd     odd     odd     «>oo     odd 


•oif-c    •c5'«    •siS's    -s-STS    tJ.S's    •o.Sts    -3.2-3    •«5s    -e^s    •35'a 
mP^m     mWm     mKm     mWm     mWm     hh^h     mWh     Hh5w     mWm     mPnm 


•      ••  ••■  ••»  •••  ••■  ■•• 

III  ••■  •■■  vii  ail  ••! 

••ir>  ••:«*,  ••.^k,  ••.-»^  ••.-k  •— *. 

«•«  O'M  «*M  S?'«  V'N  i^'M 

i^l  Ml  i-SJ  N|  1^1  N| 


eiocii 


e4oe<i 


e«oe9     MOM 


MOM   MOM   MOM   MOM   MOM   MOM 

^  r^  ^  »-  i-iMr-tfo^' 


CO 


MMM 


leioio 


fr-t^r^     eoQooo     Aoa»     ooo     oO( 


ooo 


2C!fifi     t=9fi9     9r<^     t-aoo     o<hm     «^^>d     filr°o     Mm**     «-4Me9     io<0r* 

ssi  sis  ssss  g&s  iss  sis  sis  iss  ssl  s§^ 


316 


12-INCH   B.  L.  RIFLED   MOBTAES. 


0 

a 
o 

d 

i 

o 

i 

I 
I 

CO 
CO 

s 

O 

o 

I 

8 


til 

§ 


1 


5^ 
aQM 


11 


o 


s 


«  oo 

A  :  : 


e  o  o 


coo 


o  e  o 


coo 


o  o 


o  o  o 


o  o  o 

•O  "CO 


o  o  o 


e  o  o 


o  op 


EH 


I! 


is  ^© 


o  rii 


8° 


oo< 


■«rHe4        t 


-°£s; 


OO; 


goo 
t-  «  "* 


999  OO  OOO  OOO  OQC  

Q9W  OOO  OOO  oooo  oS«  MSC9- 

laooio  v^  cof-HiA  at«o  iau5e  oinx 

iSS'S    SSS    33^    SSSS    SSS"  S3  8SSf  8SS  S&fS  d^SS'   ^'SS 


O 

I 


^ 


|SS8  88S  8SS  S8S  8SS  88  888  888  SSS  888  888 

'••r^rHrH       i-J»-«tH       rHfHr-i       i-4^i>4       ^^,h       »^»H        rHi-itH       »-JrHf4       rir^ri       rAr^ri       •Jt-IfH 


h8 


•Btnioio     lomio     ioinw>     loioo     mmiA     iaia  lomio  lOtoio  mwatf)  Mmm  tomto 

^^       •       •       •               •       •       •               •       •    _•               «       •       •               •       •       •             _>       •  •«•  •••  •»•  ••■  »•* 

•eoOO   OOO   OOO   OOO   OOO   OO  OOO  OOO  OOO  OOO  OOO 

iii  Hi  Hi  Hi  Hi  H  Hi  Hi  Hi  Hi  Hi 

•S'C'S      ■S!'3"S!      •2'O'SJ      'SS'S'SI      'StS'S      'S'O  •5*<WH  -Si— ^  'i^-H  H7S^  "SS^s 

csfl}      oDzn      tta«      cs«      vsod      as  <d  2  op  «o  a  a  as  •  ae  s  a  •  x  ■> 

figfl  £&a  sis  ASa  sSa  s&  ssa  ssa  ssa  all  .sl.g 

-!*<n         _!'«»           '*<»»           ••«»           ••^»           ••  '".^  ••.«  ••— .  '"^  •     '  M^ 

S  S      «  2    '  "  8    "^  S?    '^  KM 

oo  S^QN  «eH  yoN  9om  von 

£•0  g-ce  g'Ss  g-cfl  g-StJ  g-oo 


I 


•  0) 
CO  " 


•1^ 


Moeq     noev     e4S6<9     mom     cvom 


NO 

1-iM 


MOM 


OM       MOM       MOM       MOM 

1-1  iHMi^  1-4  r-«Mf^ 


MOM 


2:J2     £223     £2£22J     2£2£2     £2?5*12     ?5?5     ^^"^     ■*■*•*     ioioiq     loiam     o«o 


§«^  Oi-IM  Sfi^S  ^4S  «HMm  Q<H 
5q  THrHiH  MMM  QOS  00  (C  n  97 
S5     000     OQO     000     ooo     00 


>9     ^>o9     eti'^ta 

>0        eOCOeO        rHfHr-t 

'O     OOO     000 


!8! 


000 


12-INCH  B.   L.   BIFLEB  MORTABS. 


317 


f 

1 

8 


i 
i 


3 


•  •   • 


M  *        • 


t        • 


•  •         • 

•  •         • 


•  •         • 

•  •         • 


ceo 


O  O  Q 


o  o  o 


coo 


o  o  e 
•ceo 


o  e  o 


O  O  © 


■s 


o  e  o 

•C'O'C 


o  o  o 
•ceo 


o  c  o 
•ceo 


o  o  o 


e  o  o 
•ceo 


o  o 


goo  OOO  OOO  OOO  OQO  ooo  < 

SS  9!&9  ooScQ  ^niSP  ifis?  !rSs  : 

•^Mt^  OAO  1^040  t»oa5  cQor-  to^o  < 

sss  s'ss  SS8  ss!;f  ^'ds'  sss  §s&'  ib 


OOO     poo     oo 
e<4da6     laid'^     tooooo     o^ 

^     «SS     SSaiS     ceSo     ooS     tdSS     Sio 


^^31 


§SS  SSS  SSS  SSS  8SS  sss   sss 


S  SSS  SSS  SSS  SSS  SSS  ss 


M)AA     MSiOlO     Oioo     io»oiA     tQioo     lOioio     mifiio     lo     lOkAto     miftio     loioio     koicio     loiAiO     too 
doo     odo     odd     cSdS     odd     ood     ooo     o     ooo     ooo     ooo     ooo     ooo     oo 

S^^       T^rHr^       iHMiH       *HrHi-i       iH  i-n-4       i-l  i-i  r^       i-n-t «-(       r-t       r-n^  »-•       ^  r^  iH        «^  »H  iH       iH  r-HH       tH  tH  r^       r-t  •-« 


©•a*     •'342    ^"35    ^"3,2 
•o-S'O     "S-SS     !3-"^     "O-SS 

sla  flp35  A^a  s&A 


9-^9 

•o.5t3 

••«  fpa  •r4 

«  a  • 

d^  a 


•r*  ^  w* 
«    S    IS 


«  a  CO 


9        Or*  O 

•o    •«.5'a 

B        •'5  OB 


«  a  « 
mWm 


111 


mWm 


9^  9 


A«:i    A 


O      •'3  €3 


i  o  2 


8'  M 
O  <4 


•9  :  ® 

Son 


•  o 


H  9       b) 

M  $  O  » 

d  £•«  d 

1^  «  :>1 


'  :« 


J3  :.s 

O     '  M 

S  O  H 


Sol 

pq  :^ 


Ml 
pq  :^ 


£•0  d 
pa  :^ 


,  O 


cloe*     MOM     e«oe»     ciom     c^fici     c«o 


eioe* 


i-4C4rH 


e^pe* 


009       CI9C4       MO 


MpN 


cioei 


M< 


«»S    £7^;^    SSS    SSS    SSS    SSS    ^^^    ^    ^^^    SSS^SS    S^SSSI    ^^^    ^SSS    2$2S 


Moo^     AOvH     eira-^     iQ«Dt» 

ztt  sis  §&*3  t^z 

rir^r*      r^r^r*      r^rir^      wtr^t^ 


ooao 

33i 


ooo 


8S' 


§ 


00  I 

o< 


in  iSS      oo< 
ooo     o< 


s; 


iii 


>o 


318 


12-INCH   B.   L.   BIFLED   MO&XAK& 


.2 

a 
o 

o 

§ 

i 
§ 

so 
3 

g 


QQ 


s 

S 


§ 


1 


o  o  o 


o  e  o 
'can 


o  o  o 


^a§ 


IS  sss  s'ss'  sss 


|8    S88    S8S    888 

6 


If 


8- 

1^ 


•    •       ■ 

ooo 


OQO 


•    •         • 

OOO 


3=^ 


M     hWm    mWm    hWh 


at 

P4 


M        e     *  Ml        9     '  H        S     '  *9 

**      xoN      Sota      9oM 


4 
I 


ooca     doe^     c9oe« 


^1 


» 


C4     e^e4c4     c^SS     S^^S^ 


gOr-j 


ot-oo 


12-INCH  B.   L.   BIFLED  MO&TABS.  319 


12-nrCH  B.  L.  SIFLEI)  MOBTABS. 

Diagrams  showing  chemical  composition,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  fiill  lines  in  the  diagrams  represent  results  obtained  with  the  long 
teusion  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted  in 
dotted  lines,  rejecting  fi*om  the  averages  and  indicating  on  the  diagrams 
by  dotted  circles  specimens  which  gave  exceptionally  high  tensile 
strength* 


•  ^ 


.i 


m 


^^^^^ 


i' 


l- 


%ff< 


CH  B.  L. 


MOBTABS. 


321 


Mill  \jrxpr\  m 


rrrrr 


mill  i^^i^ 


•  t  t' 


?- 


CH  B.  L.   RIFLED   MOBTABS. 


321 


•  -r-T- 


4<«/ 


12-INCH   B.  L.   RIFLED   M0BTAB8. 


321 


IS-nrCH  B.  L.  BUXED  MORTAR& 

SPECIFIC  an  A  VIT7  AND  HARDNESS  OF  STEEL  HOOPS. 

No  tension  tests  of  these  specimens. 


No.  of 
mortar. 


46 
47 
61 
64 

48 
49 
60 
56 
57 
58 
SO 
72 
73 

82 
33 
34 
35 
86 
37 
88 
39 
40 


43 
51 
54 
65 

60 
62 
€3 
65 
68 

71 

62 
58 


67 
70 


Hark  on  specimen. 


12HB4.AI-B,  M 
12  M  R«  A«~R,  M 
12  H  B«,  A|— R,  M 
12  M  Bm  At— Bi  M 

« 

12  M  B«  A«— R,  M 
12  M  R»  Ac-R|  M 
12  M  Rm  A4-.R1  M 
12  K  Rm  A4— Ri  M 
12  M  Rv  A4-R,  M 
12  M  Rm  A«-Ri  M 
12  M  R«  A4— Ri  M 
12  H  Rn  A4-R,  M 
12MRnA«-.RiM 

12  M  Rn  A|-R,  M 
12  MRnAr-RiM 
12HRMAr-RiM 
12  M  Ru  A«-R,  M 
12  M  R«  Ar-Rt  M 
12  M  R«  Ar-Ri  M 
12  M  Rm  A«-Ri  M 
12  If  Rm  A.-R1  H 
12  M  R«  A«-R|  M 
12MRmA^RiM 

12  M  Ra  Bi— R,  M 
12  M  R«i  Bi— R,  M 
12  M  Rm  Bi—R,  M 
12  Jft  Rgg  B|— -Ri  oL 
12  MRmBi— R,M 
12  1ft  Rm  B|— -Bi  aC 
12  M  Rm  B|— Ri  M 
12  M  Rm  B|— B,  M 
12  H  Rm  B|— Bt  M 

12MBnBr-B,H 

12  H  Rn  B«-B,  H 
12  M  Bm  B4— B]  a 

12  M  Rm  Bi-Ri  M 
12  H  Rm  Br-Ri  M 
12  M  Rm  Br-R|  M 


Specific 
gravity. 


7.8261 
7.8422 
7.84U8 
7.8468 

7.8444 
7.8402 
7.8442 
7.8304 
7.8307 
7.8485 
7.84.30 
7.8421 
7.8438 

7.8382 
7.8388 
7.8407 
7.8:t06 
7.8452 
7.8433 
7.8503 
7.8525 
7.8455 
7.8481 

7.8435 
7.8408 
7.8391 
7.8473 
7.8462 
7.8412 
7.8430 
7.8466 
7.8449 

7.8479 

7.8440 
7.8426 

7.8435 
7.8305 
7.8460 


HardDess. 


22.00 
22.64 
22.52 
21.88 

27.48 
21.40 
21.88 
22.00 
17.90 
22.64 
20.82 
28.84 
21.52 

24.40 
22.26 
10.81 
21.05 
19.08 
21.52 
21.17 
19.50 
20.03 
20  70 

24.54 
21.04 
21.80 
23.43 
10.02 
18.58 
21.40 
20.03 
22.02 

22.77 

10.  CO 
20.70 

20.25 
20.86 
23.70 


Remarks. 


H.  Ex.  43 ^21 


r:^ 


SQUARE  STEEL  WIRK 


■^^»^^^™^^^^^^^^i^^^***"^^^™^^^^W^  ■  i.       — -^I^^^^F* 
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'MS  SaUABE  TDTHED  STEEL  WIBE. 

WIEB  FROM  COILS  FOR    USE  ON  WINCH  WOODBRIDOE 

W,  W.  OUN. 

WiEE  Manufactueed  by  the  Tuentok  Ieon  Company. 

EEJEGTED  COIL. 

Mean  sectional  area,  'M503  x  'M498  =  .0225  square  iuch. 
Specimen  21^  feet  long  between  jaws  of  the  testing  machiuo. 

No.  6489. 

FIEST  FEAOTUEE. 

Tensile  stren p^tb,  3,273  ponnds  =  145,470  ponndR  per  square  incb. 
Area  at  fracture,  ''.1495  x  ".1493  =  .0223  square  inch. 
Contraction  of  area,  00.9  per  cent. 

Fractured  about  12"  from  middle  of  length.     Apx>earance  silky, 
oblique. 

lifo.  5490. 

SECOND  FEAOTUEE. 

Specimen  9  feet  long. 

Tensile  strength,  3,365  pounds  =  149,560  pounds  per  square  incb. 

Area  at  fracture,  ".1492  x  ".1488  =  .0222  square  inch. 

Contraction  of  area,  1.3  per  cent. 

Fractured  39"  from  face  of  jaws.    Appearance  silky^  oblique. 

lifo.  5491. 

THIED  FEAOTUEE. 

Specimen  3  feet  9  incbes  long. 

Tensile  strength,  3,280  x>ounds  =145,780  pounds  per  square  incb. 

Area  at  fracture,  ".1494  x  ".1493  =  .0223  square  iuch. 

Contraction  of  area,  00.9  per  cent. 

Fractured  at  middle  of  the  leugtb.    Appearance  silky,  conoidal. 

825 
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SQUARE   STEEL   WIRE, 


No.  5492. 


FOURTH  FRACTURE. 


Specimen  3  feet  10  inches  long. 

Tensile  strength.  3370  pounds  =  149,780  pounds  per  square  inch, 

Area  at  fracture,  ".1490  x  ".1492  =  .0222  square  inch. 

Contraction  of  area,  1.3  per  cent. 

Fractured  at  face  of  jaws.    Appearance  silky,  conoidal. 

Lot  of  five  samples  from  8ame  coil  of  wire. 


No.  of 
tost. 

Dimonsions. 

Sectional 
area. 

Tensile  strength. 

Area  at  fractare. 

Coiitnir- 

tion  uf 

area. 

Width. 

Thick, 
neas. 

Total. 

Per  sqnare 
incn. 

&I93 

5494 
5195 
5196 
5497 

Inch. 
.1497 
.1497 
.1498 
.1500 
.1497 

Inch. 

.1496 

.1493 

.1492 

.1494 

.1493 

8q.  in. 
.0224 
.0224 
.0224 
.0224 
.0224 

Pounds. 
3,548 
3,572 
2,980 
2,855 
3.585 

Pounds. 
158,390 
159,400 
]33,040 
127. 400 
160,040 

Inch.    Inch.   Sq.  in. 
.1486  X.  1486  =.0221 
.1486  X.  1485  =.0221 
.1492  X.  1491  =.0222 
.1492  X.  1489  =.0222 
.1486  X.  1486 —.0221 

Perct, 
1.3 
1.3 
0.9 
0.9 
1.3 

Fractures  silky,  conoidal. 

Nos.  6494-5497  were  taken  from  one  end  of  coil. 

Lot  of  five  samples  from  same  coil  of  wire. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

Tensile  strength. 

Area  at  fracture. 

Contrac- 
tion of 
area. 

Width. 

Thick- 
ness. 

Total. 

Per  square 
inch. 

5498 
5499 
5500 
5501 
5502 

Inch. 
.1496 
.1494 
.1492 
.1496 
.1497 

Inch. 
.1497 
.1497 
.1497 
.1404 
.1493 

Sg.in. 
.0224 
.0224 
.0223 
.0223 
.0224 

Pounds. 
3,548 
1,460 
2,689 
1,960 
1,845 

.Pounds. 

158, 300 

65,180 

120.580 

87.890 

60.040 

Inch.    Inch.    Sa.in. 
.1486  X.  1486  =.0221 

Peret. 
L3 

No.  of 
test. 


5498 
5499 
5500 
5501 
5502 


Fractures. 


Silky 
....do 
....do 
....do 
....do 


Ilcniarks. 


>  Middle  bend  took  natural  curvo  of  coil.    Tested  on  Spin  llstui'e. 


Nos.  5499-5502  were  taken  from  one  end  of  coil. 

Arrangement  of  pins  in  3-piu  fixture. 


Wtr0. 


SQUARE   STEEL  WIRE. 
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FOUR  SAMPLES  OF  ".15  SQUARE  TINNED  STEEL  WIRE  FROM  SAME  COIL. 

No.  6503. 

Sectional  area,  'M493xl495=.022  square  inch. 
Ganged  length,  10'^ 


Applied  loftda. 

In  ganged  length. 

BoQiarks. 

Total. 

Per  square 
incn. 

Elongation. 

S^t. 

PeiundB. 

110 

220 

440 

660 

880 

1,100 

1.320 

1,540 

1.760 

1,080 

2,200 

2,420 

1,640 

2,8tH) 

8,080 

8,682 

0 

Potmdff. 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60.000 

70.000 

80.000 

90,000 

100,000 

110,000 

120,000 

180,000 

140,000 

167,860 

0 

Inch. 

0. 

.0025 
.0061 
.0099 
.0136 
.0178 
.0210 
.0262 
.0310 
.0363 
.0420 
.0485 
.0558 
,  .0640 
.0735 

Inch. 
0. 

Initial  load. 

Elaatio  limit 

Tensile  strcnj^th. 
=  1.0  per  cent. 

.0040 

.0144 
.0199 

.10 

Area  at  fracture,  ".130  x  ".130 =.017  square  inch. 

Contraction  of  area,  22.7  pei  cent. 

Fractured  outside  the  gauged  length.    Appearance,  silky. 


No.  5504. 

Sectional  area,  ".1600  x  ".1500=. 0225  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  snnare 
incn. 

Elongation. 

Sot. 

Pounds. 

112 

225 

450 

675 

900 

1,125 

1.350 

1,575 

1,800 

2,025 

2.250 

2,475 

2,700 

2,925 

8,150 

3,375 

8,600 

8,746 

0 

Pounds. 

5.000 

10,000 

20,000 

30,000 

40.000 

60,000 

60,000 

70.000 

80,000 

90,000 

100.000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

166,490 

0 

Inch. 

0. 

.0019 
.0052 
.0087 
.0119 
.0154 
.0187 
.0229 
.0262 
.0300 
.0340 
.0380 
.0420 
.0466 
.0512 
.0575 
.0650 

Inch, 
0. 

Initial  load. 

Blaatio  limit 

Tensile  strength. 
=0.1  percent. 

.0012 

.0030 

.0008 

.01 

Area  at  fracture,  ".131  x  ".131 =.0172  square  inch. 
Contraction  of  area,  23.5  per  cent. 
Fractured  outside  the  gauged  length  at  the  grips, 
silky. 


Appearance, 
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SQUARE   STEEL  WIRE. 
Ko.  5505. 


Sectional  area,  ."1498x/'1406=.0224  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

In  ganged  longth. 

Bcmarks. 

1 

Totid. 

Per  nqilaro 
inch. 

Elongation. 

Set. 

Pound*, 
112 
224 
448 

672 
806 
1,120 
1.344 
1,568 
1.792 
2.016 
2,240 
2,464 
2,688 
2,912 
3,136 
3,738 
0 

Poundt. 

6,000 

10.000 

20,000 

30.000 

40,000 

60.000 

60.000 

70.000 

80.600 

90,000 

100,000 

110,000 

120,000 

180,000 

140,000 

166,876 

0 

Inch, 

0. 

.0028 
.0009 
.0103 
.0143 
.0182 
.0226 
.0270 
.0318 
.0364 
.0117 
.0471 
.0543 
.0620 
.0727 

Inch, 
0. 

Initial  load. 

Alastio  limit 

Tensile  strength. 
-» 1.2  percent 

.0010 

.0109 
.0169 

.12 

* 

Area  at  fracture  'M45x."145=.0210  square  inch. 

Contraction  of  area,  6.3  per  cent. 

Fractured  at  jaws  of  machine.    Appearance  silky,  oblique. 


No.  5506. 

Sectional  area,  ".1494  x'M494= ''.0223  square  inch. 
Gauged  length,  10". 


Appned  loads. 

In  gauged  length. 

Bonarks. 

Total. 

Per  Minare 
incn. 

Elongation. 

Set. 

Poundt. 

112 

223 

446 

6C9 

892 

1,115 

1,338 

1,561 

1,784 

2,007 

2,230 

2,453 

2,676 

2,899 

3,122 

3,845 

8,666 

0 

Poundt. 

6,000 

10,000 

20,000 

80,000 

40.000 

60,060 

60.000 

70,000 

80.000 

90,000 

100,060 

110,000 

120.000 

130.000 

140,000 

15a,  000 

163,960 

0 

Inch, 
0. 

.0027 
.0068 
.0101 
.0141 
.0179 
.0218 
.0250 
.0300 
.0343 
.0389 
.0134 
.0199 
.0564 
.0649 
.0771 

Inch. 
0. 

Initial  load. 

• 

Elasticlfmlt 

Tensile  strength. 
=0.2  per  cent 

.0033 

.0082 

.02 

Area  at  fracture,  ".131x'M30=.0170  square  inch. 

Contraction  of  area,  23.8  per  cent. 

Fractured  at  jaws  of  machine.    AppearancCi  silky. 


SQUARE  STEEL  WIRE. 
FOUR  SPECIMENS  FROM  ADJOINING  PARTS  OF  SAME  WIRE. 
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Specimens  marked  —  tested  as  cut  from  coil,  except  slight  straigLt- 
ening  in  rolls. 

Specimens  marked  x  curvature  of  coil  reversed  to  radius  of  18", 
then  nearly  straightened  in  rolls. 


Ko.  of 
teat. 

Marks. 

Bimcnaiona. 

SeotioB- 
alarea. 

Tensile  strength. 

Area  at  fracture. 

Contrac- 
tion of 
area. 

Width. 

Thick- 
uess. 

Total. 

Per  nqnare 
incn. 

5511 
6612 
5513 
5514 

X 

X 

Inch. 
.1495 
.1492 
.1405 
.1492 

Inch. 
.1490 
.1493 
.1401 
.1494 

• 

8g.  In. 
.0223 
.0223 
.0223 
.0223 

Pound*. 
3,148 
3.552 
8,398 
8.604 

Poundt. 
141, 170 
153,280 
152,380 
104,300 

In.     In.   Sq.In. 
.  146X.  146=.  0210 
.146X.  146=.  0213 
.148X.  148=.  0219 
.148X.  148=.  0219 

Per  cent. 
6.8 
4.5 
1.8 
L8 

Fractures,  silky,  conoidal  ends. 

SIX  SPECIMENS,  ".15  SQUARE,  TINNED  STEEL  WIRE  FROM  SAME  COIL. 

Bejected  after  three  breaks  in  the  winding  machine  used  on  the  con- 
struction of  10-inch  W.  W.  gun. 


No.  of 
taat. 

Marks. 

Troatmeni. 

Dimensions. 

Sec 

tional 

area. 

Tensile  strength. 

Width. 

Thick- 
ness. 

Total. 

Per  square 
inch. 

6624 
6625 
5626 
5627 
5628 
6629 

I 
I 

n 

II 

III 

UI 

>  Taken    from  winding    reel.  ( 
1     CorTe  of  coil  reversed.          \ 
1  Carve  of  ooU  reversed  to  carv-  C 
\     ature  of  reel  twice.                { 
1  Carve  of  coil  reversed  to  carv-  J 
1     atnre  of  reel  three  times. 

Inch. 
.1496 
.1496 
.1496 
.1490 
.1495 
.1496 

Inch. 
.1497 
.1497 
.1496 
.1495 
.1495 
.1495 

8q.In. 
.0224 
.0224 
.0224 
.0234 
.0224 
.0224 

Pounds. 
8,704 
8,734 
3,408 
3,285 
8,756 
8,022 

Pounds. 
105.360 
166,700 
156,160 
146,650 
167.680 
101.700 

Contraction  of  area  inappreciable. 

Fractures  silky. 

Diameter  of  reel  of  winding  machine  42  J''. 
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SQUARE   STEEL   WIRE. 


Tensile  test  of  wire  fastening^  used  on  Woodbridge  10"  wire- wrapped 
gun. 

".15  square  tinned  steel  wire. 

Ends  secured  in  grooved  blocks  by  expansion  of  metal  by  means  of 
center  punch  into  drilled  x>ockets. 


Wire, 


Traoture, 


Five  pockets  for  each  wire  end. 
Tensile  strength,  2,948  pounds. 
Fractured  wire  at  ftrst  pocket. 

THREE  SAMPLES  ".15  SQUARE  TINNED  STEEL  WIRE,  MANUFACTUBED 

BY  R.  H,   WOLFF  ^  CO. 

Straightened  in  rolls  before  testing;  from  coU  of  20"  radius. 

No.  5507. 


Sectional  area,  ".1495  x  ".1500=. 0224  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauj^ed  length. 

Total. 

Per  square 
incD. 

Elongation. 

Set. 

Bemarks. 

Pounds. 

112 

224 

448 

672 

896 

1,120 

1,344 

1,568 

1,792 

2,016 

2,240 

2,404 

2,688 

2,912 

3.136 

3,360 

3,584 

3,808 

4,032 

4,256 

4,480 

5.112 

0 

PoundB. 

5,000 

10,000 

20.000 

30,000 

40.000 

50,000 

60,000 

70,000 

80,000 

90,U00 

100,000 

110.000 

120,000 

130,000 

140,000 

150.000 

160,000 

170,000 

180,000 

190,000 

200.000 

228,210 

0 

Inch. 

0. 

.0024 
.0060 
.0092 
.0125 
.0159 
.0192 
.0234 
.0275 
.0314 
.0359 
.0308 
.0444 
.0485 
.0335 
.0592 
.0642 
.0620 
.0684 
.0772 
.0894 

Ineh. 
0. 

Initial  load. 

Micrometer  dlstnibod. 

Elastic  limit. 

Tensile  strength. 
=0.5  per  cent 

.0023 

"  ".6053* 

.0150 

.05 

Area  at  fracture,  ".126x".126=.0159  square  inch. 

Contraction  of  area,  29.0  per  cent. 

Fractured  outside  the  gauged  length.    Appearance,  silky. 

No.  5508. 

Tested  on  3-pin  fixture. 

Sectional  area,  ".1496  x  ".1495 =.0224  square  inch. 

Tensile  strength,  4,610  pounds=:205,800  pounds  per  square  inch, 

Area  at  fracture,  ".123x".123=.0151  square  inch. 

Contraction  of  area,  32.0  per  cent. 

Appearance  of  fracture,  silky. 


BRONZE. 
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No.  5509. 

Tested  on  3-piii  fixtnre. 

Sectional  area,  ".1608x".1492=.0225  square  inch. 

Tensile  strength,  4,687  pounds=208,3l0  pounds  per  square  inch. 

Area  at  fracture,  ".120x".120=.0144  square  inch. 

Contraction  of  area,  3G.0  per  cent. 

Appearance  of  fracture,  silky. 

BEOHZE  FROM  WATERTOWH  AR8EHAL  FOUNDRY. 

lifo.  5735. 

Specimen  from  a  sample  cast  of  bronze  mixture  to  be  used  for  8-iuch  B,  L, 

rifle  carriage  casting. 


K. 


"7797  diam, 

± 


^ 


rf* 


>1 


Sectional  area,  .50  square  inch. 

Elastic  limit,  6,800  pounds  =  13,600  pounds  per  square  inch. 

Tensile  strength,  16,640  pounds  =  33,280  pounds  x>er  square  inch. 

Elongation  in  4  inches,  '^72  =  18.0  per  cent. 

Elongation  of  inch  sections,  ".16,  ".17,  ".21»,  ".18. 

Diameter  at  fracture,  ".72;  area,  .407  square  inch. 

Contraction  of  area,  18.6  per  cent. 

Appearance  of  fracture,  uniform  light  yellow  color. 

Copper 87. 00 

Composition  ^  Tin 7. 78 

Zinc 4.85 
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BRONZE. 


BBOVZE  PBOH  HBW  TOKK  HAVT-TABD. 

Form  of  tpteimtns. 


ai' 


it; 


i 


No.  57G5. 

Marks,  A|. 

Diameter,  1".875. 

Bectional  area,  2".7C  square  inches. 

Gauged  leiigfli,  10". 


Applied  loads. 

Elonsation 
per  mch. 

SncceMive 

elongation 

per  Incli. 

Permanent 
set. 

Snccessive 

permanent 

set. 

• 

Bamarka. 

ToUL 

Per  Mnare 
incn. 

Pound; 
2,760 
5,520 
8,280 
11,040 
13,800 
16,560 
19.320 
22,080 
24,840 
27,600 
80,360 
33,120 
35.880 
38.640 
41.400 
44,160 

46,920 
40,680 

Pfmnd9, 

1,000 

2,000 

8,000 

4,000 

5,000 

.     6.000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 
18,000 

0. 

.00010 
.00019 
.00029 
.00039 
.00050 
.00060 
.00078 
.00089 
.00111 
.00151 
.00210 
.00367 
.00660 
.01436 
.031 

.030 

0. 

.00010 
.00009 
.00010 
.00010 
.00011 
.00010 
.00013 
.00016 
.00022 
.OIHMO 
.00059 
.00157 
.00293 
.00776 
.00064 

.009 

Inch, 
0. 

InOi, 
0. 

Initial  load. 
Elaatio  limit 

• 

Cracks  open  in  aarfaeo 
of  stem. 

Tensile  strength. 

.00003 

.00003 

.00027 

.00024 

Gmcral  w/mmar^. 


Tensile  strenffih  per  sqnare  inch  of  original  section ponnda. 

Elastic  limit  per  sonare  Inch  of  origiual  section do . . 

Elongation  per  inch  after  rnptui-e inch. 

Slon  gallon  per  inch  nnder  strain  at  elastic  limit do . . 

Beduction  in  diameter  at  point  of  rapture do. . 

Bednction  In  area  after  rupture,  per  cent  of  original  section 

Character  of  broken  surface vesicular,  the  color  varviug  fh>ni  light  to  dark  yellow 

Elongation  of  inch  sections. .".  06, ".  04, ''.  05, ".  05, ".  12*,  ".  05, ".  04, ".  03, ".  03, ".  03, ".  04, ".  08, ".  02, ".  01 

r  Copper 87.00 

Campoaitlon <Tln 10.24 

*     (Zino 2.03 


18,000 

7,000 

.043 

.00000 

.065 

0.9 


BRONZE. 
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No.  6760. 

Marks,  As. 

Diameter,  1",875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  lO"'. 


Applied  loads. 

Elonjration 
per  inch. 

SncceiwiTe 

eIou|;atiun 

per  iuch. 

Permanent 
aet. 

Succeesiye 

permanent 

.set. 

Bemarks. 

Total. 

Per  raaare 
inch. 

Pounda. 
2.760 
5.520 
8.280 
11,040 
18,800 
16,660 
19,320 
22,060 
24,840 
27,600 
30,360 
33,120 
35,880 
38,640 
41,400 
44,160 
46^700 

Poundi. 

1.000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

16,920 

Ineh. 
0. 

.00011 
.00022 
.00032 
.00013 
.00054 
.00066 
.00081 
.00103 
.00139 
.00204 
.00344 
.00642 
.OHIO 
.  01910 
.029 

Ineh. 
0. 

.00011 
.00011 
.00010 
.00011 
.00011 
.00012 
.00015 
.00022 
.00086 
.00065 
.00140 
.00298 
.00468 
.00800 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

0 

Tensile  strength. 

.00003 

.00003 

.00015 

.00012 

.01745 

.01700 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section ponnda.. 

Slaatie  limit  per  sqoare  inch  of  original  section do... 

Elongation  per  inch  after  ruptnre,  ni  14  inches inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Bednctionin  diameter  at  point  of  niDtnre do... 

B^dnction  In  area  after  rupture,  per  cent  of  original  section , 

Ponidon  of  m  ptnre « at  neck 

Chsracter  of  broken  surface irregular,  rnrving  in  color  from  light  to  dark  rellow 

Elongation  of  inch  sections....  ".04,  ".01,  ".03,  ".03,  ".02,  ".05.  "'.02,  ".Oi,  ".03,  ".04,  ".05,  ".03,  ".04,  ".06 


16,920 

7,  COO 

.034 

.00066 

.035 

3.6 
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BRONZE. 


No.  5707. 

Marks,  B. 

Diameter,  l/'875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  10". 


Applied  loads. 

ElonsBtion 
por  luch. 

• 

Siicctf'aAivo 

olongatiou 

per  iuck. 

Permnnent 
aot. 

SnocoMivo 

peniiaiient 

sot. 

Bemarks. 

Total. 

Per  sqiiaro 
inch. 

PoundB. 
2,760 
5.520 
8,280 
11,040 
13,800 
16,560 
)9, 320 
22,080 
24.  R40 
27,600 
30,360 
33, 120 
35,880 
38, 640 
41,400 
13,800 

Pounds. 

1,0(N) 

2,0tN) 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,00(1 

11,000 

12,000 

13,000 

14,000 

15,000 

15, 870 

Inch. 

0. 

.00011 
.00021 
.00031 
.00041 
.00052 
.00062 
.00074 
.00090 
.00110 
.00151 
.00253 
.  09305 
.00710 
.01250 

l7kCh, 

0. 

.00011 
.00010 
.00010 
.00010 
.00011 
.00010 
.00012 
.00J10 
.00020 
.00041 
.00102 
.00142 
.00315 
.00540 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
ElasUo  limit. 

.00002 

.00002 

.00022 

.00020 

.01101 

.01079 

Ten  nil  e  8tren«!th. 

General  aummary. 

Pensile  strenf^h  per  sqoare  inch  of  orifrinal  section ponnds..    15.870 

Elastic  limit  per  square  incli  of  original  section do...      8,000 

Elongation  pear  incn  aftor  rupture,  in  14  inches inch..       .010 

JClongation  per  inch  under  stnun  at  elastic  limit do. . .    .  (M)U74 

Reduction  in  diameter  at  point  of  rupture inapprecinbk^ 

Character  of  broken  surfsce irregular,  color  vnri.-tblc.  li;!lit  Invriidrr  to  ct>)ipor  colurod 

Elongation  of  inch  sectious. . .  ".  02, ".  01, ".  01,  ".  02,  ".  00,  ".  01, ".  01, ".  02,  ".  01, ".  00,  ".  01,  ".  01, ".  01, ".  00 

(  CopDer 86. 98 

Composition. <Tin flioo 

(Zinc ..,...., 4.00 


BRONZE. 
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Fo.  57C8. 

Marks,  O. 

Diameter,  1".875. 

Sectional  area,  2.76  square  inches. 

Gauged  length,  10". 


Applied  loads. 

ElonjsatioD 
per  inch. 

Snctccsiiivo 

Pennancnt 
sot. 

SucccMive 

Remark: 

Total. 

Per  square 
inch. 

el<mpatiou 
per  inch. 

iwrmanent 
sot. 

PoundB. 
2,760 
5,520 
8,2»0 
11,040 
13,800 
16.5G0 
19,320 
22,080 
24.840 
27,600 
30,360 
33,120 
35,880 
38,640 
41,400 
44,160 
4fi,920 
49,680 
52,440 
55,200 
57,700 

P<mndM, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

20,000 

Inch. 

0. 

.00010 
.00020 
.OOOIM) 
.00040 
.00052 
.0OJC7 
.00090 
.00140 
.00294 
.00043 
.01535 
.023 
.03( 
.046 
.058 
.070 
.004 
.100 
.116 
.133 

Inch. 

0. 
.00010 
.  00010 
.00010 
.00010 
.00(»12 
.00015 
.00023 
.000.50 
.00154 
.00;!49 
.00892 
.00965 
.009 
.012 
.012 
.012 
.014 
.010 
.016 
.017 

Inch. 
0. 

Inch. 

.0 

1 
Initial  load. 

.00003 

.00003 

.00213 

.00210 

'IVrpile  nfrength. 

General  eummaiif. 


20.900 
6,000 

.138 
.00052 

.195 


Tenaflo  Rtrength  per  aqnare  inch  of  original  section pounds. . 

Klaatic  limit  per  square  inch  of  orisiual  soot  ion do . . . 

Kloni^tion  per  incn  after  rapture,  in  14  inches inch. . 

SloniEation  per  inch  under  strain  at  elastic  limit do... 

Redaction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  afl«r  rupture,  per  cent  of  oriin^nal  section 19. 6 

Cbaraicter  of  broken  surface irregular,  copper-colored  and  brown.    Numerous  cracks  derelopod 

in  the  Hurface  of  stem. 
Elonfcation  of  inch  sections ".14,  ".13,  ".12,  ".13.  ".14,  ".12.  '  .14.  ".27%  ".14.  ".14,  ".10,  ".11.  ".13 

f^.»»»«.iH«»  <(>Mn'^r W*® 

LmnpoaitiOQ iTin , ,  ,-,.  ...,.       4.91 


8-IKCH  B.  L.  BIFLE  BARBETTE  CARRUOE. 
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Fo.  5707. 
Material  for  imts  for  8"  B.  L.  rifle  barbette  carriage* 


!1 


J 


K. 


T 


A 


!»»4 


^=^ 


, 


IL 


T 
1 


Sectional  area,  .25  square  inch. 

Elastic  limit,  10,980  i)ouudB=43,920  pounds  per  square  iuch. 

Tensile  strength,  14,770  pounds=59,080  pounds  per  squai-e  inch. 

Elongation  in  2  inches,  ".76=38  per  cent. 

Elongation  of  inch  sections,  ".48*  ".28. 

Diameter  at  fracture,  ".35.    Area,  .0962  square  inch. 

Contraction  of  area,  61.5  per  cent. 

Apx)earance  of  fracture,  fine  silky. 

H.  Ex.  43 22 
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8-INCH  B.  L.  KIFLE   BARB£TT£   CARRIAGE. 
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CSKMICAL  COMPOSITION  OF  STEEL  PLATES  FROM  THE  SPRINGFIELD 
ARMORY,  REPRESENTING  METAL  FOR  S.B-INCH  FIELD  GUN  CAR- 
SJAGES. 


Ten- 
sion 
test 

b«r. 

Marks. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sul- 
phur. 

PhOB- 

phoms 

Cop- 
per. 

Bemarks. 

Total. 

Graph- 
itic. 

Com- 
bined. 

5423 
5425 
6428 
6440 
5442 
5443 
5147 
6612 
5616 

78 

80 

81 

95 

97 

98 

102 

115 

119 

0.261 
0.218 
0.217 
0.187 
0.290 
0.200 
0.160 
0.160 
0.389 

1.848 
1.200 
1.130 
1.180 
2.128 
1. 142 
0.896 

0.033 
0.021 
0.035 
0.030 
0.032 
0.030 
0.034 
0.038 
0.101 

Tension  tests  of 
these  specimens 

-  publlahedinBe- 
port  of  Tests, 
1891. 

1 

0.170 
0.400 

0.010 
O.OU 

0.1  3 
0.103 

0.064 
0.068 

342  12-INCH   MORTAR   CARRIAGE   PISTON  ROD. 

STEEL  FBOM  PISTOE  BOB  FOB  IS-IVCH  MOETAB  CABEIAOB. 

:So.  4571. 

Marks,  P  B9  B.  L., 
Diameter,  ''.500. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2''. 


Applied  loads. 

Elongation 
per  inch. 

SncceuiTe 

elonj^ation 

per  inch. 

Permanent 
net. 

Succeesive 

permanent 

set. 

Bemarks. 

Total. 

Per  sanare 
inon. 

Pounds. 

196 

980 

1,900 

2,940 

3,920 

4,900 

5,880 

6,800 

7.840 

8,820 

9,800 

9,996 

10, 192 

10,388 

10,584 

10,780 

18, 110 

Pounds. 
1,000 
5,100 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
92,400 

Ineh. 
0. 

.000100 
.000350 
.000500 
.000600 
.000850 
.000960 
.001100 
.001200 
.001850 
.001550 
.009700 
.010050 
.010400 
.011250 
.012500 

Ineh. 
0. 
.000100 
.000250 
.00015U 
.000100 
.000250 
.000100 

.oooiio 

.000100 
.000150 
.000200 
.008150 
.000356 
.000350 
.000850 
.001250 

Ineh. 
0. 
0. 

Ineh. 
.0 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

0. 

.. 

• 

General  aummarif. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..     92,400 

Elastic  limit  per  souare  inch  of  original  section do. . .     50,  OOO 

Elongulion  p«r  incn  after  rupture inch. .        .  210 

Elongation  per  inch  under  strain  at  elastic  limit ^ do. . .  .  001550 

Keduction  in  diameter  at  point  of  rupture do. . .        .090 

Bednctionin  area  after  rupture,  percent  of  original  section 32.6 

Position  of  rupture ".9  trotn  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections  .-. ".26*,  ".16 


12-INCH  MORTAB   CARRIAGE   PISTON  ROD, 


843 


No.  4672. 

Marks,  P  Ri  M  L3 

Diameter,  ".600. 

Sectional  area,  196  square  inches. 

Oagaed  length,  2''. 


Applied  loads. 

Eloniraftioii 
per  inch. 

Snocesaive 

Permanent 
set. 

Sucoesaive 

Bemarks. 

Totol. 

Per  square 
LnoQ. 

elongation 
per  mch. 

permanent 
set. 

190 

980 

1.900 

2,940 

3,990 

4,900 

5,880 

6,800 

7,840 

8,820 

9.408 

9.604 

9,800 

9,996 

10,192 

10,888 

10,584 

10.780 

17,400 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
89,230 

Ineh. 

.0 

.000100 

.000200 

.000350 

.000600 

.000850 

.001100 

.001300 

.001500 

.001650 

.001800 

.001850 

.003250 

.012750 

.013250 

.013800 

.014750 

.016000 

Ineh. 

.0 

.000100 

.000100 

Inch. 

.0 

.0 

Ineh. 
.0 

Initial  load. 

Elastic  limit. 
Tensile  fltrongtli. 

.0OU15O 

.000250 
.000250 
.000250 
.000200 
.000200 
.000050 
.000150 
.000050 
.001400 
.000500 
.000500 
.000550 
.000050 
.001250 

.000050 

.000050 

.000050 

.0 

••••••••*••* 

General  summary. 

Tensile  strength,  per  sqnare  inch  of  original  aection ponnds..    80,230 

Elastic  limit,  per  sqoaro  inch  of  original  section do...    40,000 

iCIon  ication  per  inch  after  ruptnre i  nch . .        .260 

Elongation  per  inch  under  strain  at  elastic  limit do..  .001^50 

Reduotlon  in  diameter  at  point  of  rupture do..       .150 

Redoetion  in  area  after  rupture,  per  centum  of  original  section 51. 0 

Position  of  rupture : 1"  tVomneck 

Character  of  broken  surface ''. silky 

EloQgation  of  inch  sections ".87*,  ".15 
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BAIL   FOE   10-INCH   RIFLE. 


STEEL  FROM  BAIL  FOB  lO-nTCH  R  L.  BIFLB. 


e^' 


T^ 


L 


1 


No.  5547. 

Diameter,  ".504. 

Sectional  area,  .25  square  iiich. 

Elastic  limit,  12,540  pounds  =  50,160  pounds  per  square  inch. 

Tensile  strength,  15,910  pounds  =  73,040  pounds  per  square  inch. 

Elongation  in  2  inches,  ".76=38.0  per  cent. 

Elongation  of  inch  sections,  ".23,  ".53.* 

Diameter  at  fracture,  ".34;  area  .091  square  inch. 

Contraction  of  area,  63.6  per  cent. 

Appearance  of  fracture,  fine  silky. 


No.  4577. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  load. 

EloTirntlon  SnccoHjive 
J^r.r^.,v,      elongation 
per  Inch.      j^rlnch. 

1 

1 
p«i^iiti.,it  Succeaaive 

I'oUl. 

Per  Moare 
incu. 

Jrernmuttxkl 

set. 

permanent 
aet. 

Remarka. 

Poundt. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

9,500 

9,750 

10,000 

10,260 

10,500 

10. 750 

11,000 

16, 710 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30.000 
35,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
62,840 

Ineh.             Inch.             Jtieh. 
0.                   0.                      0. 
.000100           .000100  ,           0. 

h\eh. 
0. 

Initial  load. 

.  000X50 

.000250 

.000600 
.000950 
.001100 
.001300 
.001350 
.005350 
.007000 
.018000 
.019000 
.020250 

.000250 
.000350 
.000150 
.000200 
.00005(» 
.004000 
.001650 
.011000 
.001000 
.001250 

0. 

Elastic  limit. 

1 

I 

Tenaile  sirengtli. 

General  summary. 

Tenaile  stTAiigth,  per  aqnare  inch  of  original  section ponnda..    C2,840 

Klaatic  limit,  per  aquare  inch  of  original  aection do. . .    8U,  000 

Elongation  pier  inch  after  rupture inch. .       .  330 

Elongation  per  inch  under  autdn  at  elastic  limit do. . .  .  001350 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  aectiona ".85*  ".35* 


RIFLE-BARREL  STEEL  FROM  SPRINGFIELD  ARMORY 


FOR 


BARRELS  .30  AND  .45  CALIBER. 
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RIFLE-B.\RREL   STEEL. 
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No.  4588. 

Marks,  • 

Diameter,  '^564. 

Sectional  area,  .25  square  incli. 

Ganged  length,  3'\ 


Applied  loodB. 

Elongation 
per  inch. 

Sacoeaaive 

eloncation 

por  inch. 

Pemnanent 
set. 

SucceBsive 

permanent 

sot. 

Bemarka. 

Total. 

PerMnare 
incn. 

Potmds. 

250 

1,250 

2,500 

3,750 

6.000 

6,250 

7,600 

8,750 

10,000 

11.250 

12,500 

13,600 

13.750 
14.000 
14,250 
14«600 
14,750 
15.000 
26,690 

Pownda. 
1,000 
6,000 
10.000 
15,000 
20.000 
25,000 
30,000 
36.000 
40,000 
46.000 
50.000 

54,000 

65,000 
66,000 
57,000 
58,000 
59,000 
60,000 
106,760 

Ineh. 
0. 

.000067 
.000267 
.000433 
.000633 
.000867 
.001033 
.001200 
.001400 
.001567 
.001733 
C   .001938 
\    .008000 
.008200 
.008000 
.009000 
.009833 
.010333 
.011000 

Inch. 
0. 
.000067 

Ineh. 

0. 

Inch. 
0. 

Initial  load. 

1  Elastic  limit. 
Tensile  strength. 

.000200 

.000106 
.000200 
.000234 
.000166 
.000187 
.000200 
.000167 
.000166 
.000200 
.006067 
.0(H)200 
.000400 
.000400 

.ooo8:» 

.000500 
.000667 

0. 

.000033 

.000033 

.000033 

0. 



General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnds . 

Elaatic  limit  per  square  inch  of  original  section*. do . . 

JElongation  per  inch  after  rupture .do.. 

Elongation  per  inch  under  strain  at  elastic  limit inch. 

Reduction  in  diameter  at  point  of  rupture do. . 

Kednction  in  area  after  rupture,  per  centum  of  original  section 

Posiiionot  rupture 1". 18  from  neck 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  the  circumterenoo 

EloBgaUon  of  inch  sections ".11,  ".21*.  ".18* 


106,760 

54.000 

.1667 

.001993 

.084 

27.0 
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RIFLE-BARREL   STEEL, 


Ko.  4589. 
Marks,  •  • 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Oanged  length,  3'^ 


Applied  loAda. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

TotiJ. 

Per  sqaare 
incn. 

Remarks. 

Potmdf. 

250 

1,250 

2,600 

3,750 

5.000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

13,000 

18,250 

18,500 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

16.250 

15,500 

28,470 

Pottndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
113,880 

IneK 
0. 

.000067 
.000267 
.000433 
.000633 
.000833 
.001000 
.001167 
.001333 
.001500 
.001700 
.001767 
.001833 
.001900 
.001933 
.001967 
.002033 
.007833 
.008267 
.008700 
.008833 
.009433 

Inch. 
0. 

.000067 
.000200 
.000106 
.000200 
.000200 
.000167 
.000167 
.000166 
.000167 
.000200 
.000067 
.000066 
.000067 
.000033 
.000034 
.000066 
.005800 
.000434 
.000433 
.000233 
.000500 

IneK 
0. 

IneK 
0. 

• 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

! 

General  aummary. 

Tensile  strength  i>er  sqnareinch  of  original  section paunds..  118, 8W 

Elastic  limit  per  sauare  inch  of  originu  section do...    57,000 

Elongation  per  incn  after  rupture inch . .       1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002033 

Rednction  in  diameter  at  point  of  rupture do.  -  -       .074 

Reduction  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture 1".10  from  neck 

Character  of  broken  surface granular  radiating  from  a  dull  spot  at  the  circumference 

BlongaUonofinchaectiona ".10, 'U7. 'UT* 


RIFLE-BARREL   STEEL. 
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No.  4590. 


Marks,  •    •    • 

Diameter,  ".564. 

Sectioiial  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snccesaive 

elongation 

per  inch. 

Pennanent 
.  set. 

Successive 

permanent 

set. 

Inch. 
0. 

Bemarks. 

Total. 

Personare 
incn. 

Pounda. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7.500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

U,S00 

14,750 

15,000 

15.250 

15,500 

25,050 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
67.000 
58,000 
59,000 
60,000 
61,000- 
62,000 
100,200 

Inch. 
0. 

.000067 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001300 
.001500 
.001700 
.001733 
.0017C7 
.001800 
.001833 
.001900 
.  001933 
.001967 
.002267 
.012733 
.  013200 
.013900 
.014667 

Inch. 
0. 

.000067 

.000200 

.000166 

.  000167 

. 000 167 

.000166 

.000167 

.000200 

.000200 

.000200 

.000033 

.000034 

.000033 

. 000033 

.000067 

.000033 

.  000034 

.000300  ■ 

.000466 

.000467 

.000700 

.000767 

Tnch. 
0. 

Initial  load. 

Elnstic  limit. 
Tensile  strftngth. 

a  *  « 

. . 

0. 

....      1 

1 



1    . 

1 

1 

**' 

General  summary. 

Tensile  strength  per  square  inch  of  orisrinal  section pounds. .  100, 200 

ISlaatic  limit  per  so  nar»  inch  of  original  sec  lion do. . .    67, 000 

Elongation  per  inch  after  rupture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit tlo. . .  .  001967 

Beduction  in  diameter  at  point  of  rupture do. . .        .  004 

Keduetion  in  area  after  rupture,  per  cent um  of  original  swtiou 30. 6 

Position  of  rupture .- 1  ".20  from  neck 

Character  of  broken  surface » silky,  in  part  interspeisc  d  with  fine  granulation 

Elongation  of  inch  sections ".10,  ".22*,  "JStfi* 
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BIFLK-BARREL   STEEL. 


Na.  4591. 

Marks  .  .  .  • 

Diameter,  ".564. 

Sectioual  area,  .25  square  iiich. 

Gauged  length,  3". 


Applied  loads. 

Eloneatiou 
per  inoh. 

Sac^ewive 

Permanent 

set. 

Snocessive 

Remarks. 

Total. 

Peraonare 
iucli. 

eloncation 
per  inch. 

permanent 
set. 

Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

19,580 

Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
iO,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
5d,000 
60,000 
78,320 

Ifieh. 
0. 

.000100 
.000300 
.000467 
.000633 
.000800 
.000067 
.001167 
.001367 
.001533 
.001700 
. 001733 
.021600 
.022333 
. 024067 
.025067 
.026500 
.028067 
.029833 
.032000 
.034000 

Inch. 
0. 
.000100 
.  000200 
.000167 
.000166 
.000167 
.000167 
.000200 
.000200 
.000166 
.000167 

.ooooxi 

Inch. 
0. 
0. 

Iveh. 
0. 

Initial  load. 

1 

1 
I 

0. 

::::::::::::i:::::::::::: 

Elastic  limit 

. 010807 

1 

.  00<>733 
.001734 

1 

**"" *'] • 

Tensile  strength. 

.001000 

1 

.001433 
.001567 
.P01766 
.002167 
.002000 

1 

1 

1 

1 

:::;:i:!;;.!i::::::;::::; 



General  suvimary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    ^,320 

Elastic  limit,  per  square  inch  of  original  section do. ..    51,000 

Elongation  per  inch  after  rupture inch . .        .260 

EloDgation  per  inch  under  strain  of  elftfltic  limit do...  .001733 

KtHluction  in diamet4<)r  at  point  of  rupture do. . .        .154 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture 1".  45  from  neck. 

Character  of  broken  surface fine  silky. 

Elongation  of  inch  sections...; ".  17, ". 37*, ". 24 


BIFLE-BAKBEL   STEEL. 
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No,  4023. 

Mark  A. 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eloneation 
per  inch. 

Saccesaive 

elon  oration 

per  inch. 

Permanent 
set. 

SaoceeatTe 

permanent 

set. 

Keniarks. 

Total. 

Per  sonaro 
inon. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

18,000 

15,250 

17,860 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
40,000 
46,000 
50.000 
61.000 
62,000 
63,000 
64.000 
56,000 
56,000 
67,000 
6a  000 
59,000 
60.000 
61,000 
71.440 

Insh. 
0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001367 
.001633 
.001700 
.0017;fi 
.001767 
.001800 
.001833 
.001867 
.001000 
.033333 
.036333 
.038000 
.042000 
.045667 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000167 
.000200 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.031433 
.003000 
.001667 
.004000 
.003667 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

~.  000033 

.000033 

—.000033 

0. 

0. 

.0OJ033 

.....>•.....•  ... 

1 

1 

LlaMtlc  limit. 

•  •»... .......1.... ......... 

I 

1 

1 

Teunile  strengtli. 

*•*.••••"*•* 

1 

General  aummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnda..    71,440 

Klantic  limit  per  square  inch  of  original  section Mo 56,  iiOO 

Elongation  per  inch  after  rapture inch . .      .  2000 

iSloii<;ation  per  inch  under  strain  at  elaatic  limit no 001600 

Kedaction  in  diameter  at  point  of  rupture do 144 

Kednction  in  area  after  rupture,  per  centum  of  original  section 44. 6 

Poeition  of  rupture 1".5  from  neclc 

Character  of  broken  surface silky 

Ekmgatlon  of  inch  sections ".20.  ".40*,  ".16 


352 


RIFLE-BARREL   STEEL. 


No.  4624. 

Marks,  B  I. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


Appii< 

Total. 

Dd  loads. 

Per  Moare 
incu. 

ElongatioD 
per Inch. 

SucceMive 

clou  ffnt  ion 

per  inch. 

Permanent 
aet. 

Snooeaaive 

permanent 

aet. 

Remarka. 

Powadt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12.500 

13,750 

15,000 

15,500 

16,000 

16,500 

17.000 

17,500 

18,000 

18,600 

19.000 

19,500 

19,750 

20,000 

20,250 

20,500 

28,320 

PtmndM. 
1.000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
65.000 
60.000 
62.000 
64,000 
66.000 
08.000 
70.000 
72,000 
74.000 
76,000 
78,000 
70,000 
80.000 
81,000 
82,000 
113,280 

Inch. 
0. 

.000100 
.000333 
.000667 
.001033 
.001367 
.001567 
.001733 
.001900 
.002100 
.002133 
.002200 
.002267 
.002333 
.002400 
.002433 
.002567 
.002667 
.002767 
.015667 
.016:133 
.017167 
.018500 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.  ooo:m 
.000200 
.000166 
.000167 
.000200 
.000033 
.000067 
.000067 
.0011006 
.000067 

.oooo:)3 

.000134 
.000100 
.000100 
.012900 
.000666 
.000834 
.001333 

Inch. 
0. 
0. 

Inch 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

0. 

::::::::::::::::::::::: 

1 

1 

1 

* 

• 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  113,29) 

Elastic  limit  per  aqoare  inch  of  original  section do ...    72.  iioo 

Elongation  per  inch  after  mptnre inch . .      .  150it 

Elongation  per  inch  under  strain  at  elastic  limit do. .    .  00241t 

Reduction  in  diameter  at  point  of  rnpturo do. . .        .104 

Reduction  in  area  after  rupture,  per  centum  of  original  soctiou 3:i.  5 

Poaition  of  rupture I  ".19  from  neck 

C'haractcr  of  broken  surface silk  v.  cup-shn()«d 

Elongation  of  inch  sections ".08.  "Alt*,  ".19* 


BIFLE-BABBEL   STEEL. 
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No.  4635. 

Marks,  B I3 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

£lonfl:ation 
perlncb. 

Snccessive 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
incli. 

eloneation 
per  inch. 

permanent 
set. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

13,750 

15,000 

15,500 

16,000 

16,250 
16.500 
16.750 
17,000 
17,250 
17.500 
21,840 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
45.000 
50,000 
55,000 
60,000 
62,000 

64,000 

65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
87,360 

Inch. 
0. 

.000133 
.000333 
.000700 
.001000 
.001.367 
.001567 
.001767 
.001933 
.002133 
.002233 
C. 002300 
). 022400 
.024000 
.025600 
.027267 
.028333 
.030333 
.032333 

Ifteh. 
0. 
.000133 
.000200 
.000367 
.OIH):{00 
.000367 
. 00020O 
.000200 
.000166 
.000200 
.000100 
.000007) 
.010100  3 
.001600 
.001600 
.001687 
.001060 
.002000 
.002000 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

.  O0'JO33 

.000033 

.  666033      6. 

.000033  1  0. 

1 

Elnstio  limit 

1 

1 

Tensile  strength. 

1 

1 

' 

1 

\ 

General  summary, 

Tensfle  strength  per  square  inch  of  original  section pounds. .    87, 360 

Klastic  limit  per  square  inch  of  original  section do. . .    64, 006 

Elongation  per  inch  after  rupture inch . .      .  2300 

Blongation  per  inch  under  strain  at  elastic  limit do. . .  .  002^00 

Kedaction  in  diameter  at  point  of  rupture do...        .174 

Bednction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture at  middle  of  stem 

Cbju'acter  of  broken  surface line  silkj'.cnp  shaped 

Sloofation  of  inch  sections ".14,  ".41*/M4 

H.  Ex.  43 23 
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BIFLE-BARREL    8TEEL. 


No.  4076. 

Marks,  A  Ii 

Diameter,  ".564. 

Sectional  area,  .:55  sqnare  inch. 

Gauged  lengtn,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elonu^atiun 

l»erlach. 

Permanent 
set. 

Snoceasive 

permanent 

set. 

Remarks. 

Total. 

Per  iiquare 
inch. 

Poun  di. 
250 
1,250 
2,500 
5.000 
7,980 
8,750 
10,000 
11,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
13,000 
18,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,280 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,  (MX) 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
85,120 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001200 
.001333 
.001567 
.008467 
.008667 
.008000 
.009333 
.010483 
.011067 
.012333 
.013067 
.013667 
.015933 
.018333 
.020100 
.022800 
.025000 
.  028167 
.031000 
.0350 
.0400 
.0467 
.0500 
.0567 
.0667 
.0733 
.0867 
.1067 
.1367 

Inch. 

0. 
.000100 
.000200 
.000333 
.000334 
.000233 
.  000133 
.000234 
.000900 

X  .000200 
.000233 
.000433 
.  OUllOO 
.000634 
.001266 
.000734 
.000600 
.002266 
.002400 
.002007 
.002400 
.002200 
.  003167 
.002833 
.0040 

Insh, 

0. 
0. 

hush. 
0. 

Initial  load. 

, 

0. 
0. 

Elastic  limit:  load  fell. 

1 

t 

1 

::::::::;;::i::::::;::::: 

1 

t 

1 

.0050 

.0067 

.0033 

.0067 

.0100 

.0066 

.0134    . 

.0200 

.0300 

Tensile  strength. 

• 

General  aummary.  * 

Tensile  strength  per  square  inch  of  orieinal section pounds..    85,120 

Elastic  limit  per  sanare  inon  of  original  section do...    45,000 

Elongation  per  inch  after  rapture inch..      .2600 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001567 

Seduction  in  diameter  atl>oint  of  rupture do. . .       .144 

Beduction  in  area  after  rupture,  per  cent  of  original  section 44.0 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surface lUky 

Xlongationof  inch  sections '^20,  ."40*,  ."U 

Chemical  compoeition. 

Par  cent 

Total  carbon 0.400 

Graphitic  carbon 0.023 

Combined  cjffbon 0.31M 

Manganese 0.5K 

Silicon 0.1» 

Sulphur 0.013 

Phosphorus qi.06S 
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No.  4676. 

Marks,  A  1% 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Found  9. 
250 
1,250 
2,600 
5,000 
7,600 
8,750 
10,000 
11,250 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
15,500 
16,000 
16,500 
17,000 
17.500 
18.000 
18.500 
19,000 
19,600 
20,000 
20.500 
21,000 


Per  square 


saiu 
ncn. 


Inc 


Poundt. 
1,000 
6,000 

10,000 

20,000 
30,000 
36,000 
40.000 
45,000 
41.000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
60.000 
62,000 
54.000 
66.000 
58.000 
60.000 
63,000 
64,000 
66,000 
66,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,006 
84,000 


Elongation ''2S.^*'~;fj'J 


Inch. 
0. 
.000133 
.000333 
.000700 
.001133 
.  001300 
.001500 
.001667 
.006000 
.008667 
.009033 
.009633 
.010267 
.011000 
.011667 
.012800 
.014667 
.016667 
.018667 
.021000 
.023333 
.027000 
.029333 
.032000 
.035067 
.039333 
.044000 
.0467 
.0500 
.0600 
.0733 
.0867 
.1133 
.1700 


Inch. 
0. 

.000133 
.000200 
.000367 
.000433 
.000167 
.000200 
.000167 
.004333 
.002667 
.000366 
.000600 
.000634 
.000733 
.000667 
.  001133 
.001867 
.002000 
.002000 
.002333 
.002333 
.003667 
.  0U2:»3 
.002667 
.  003067 
.003666 
.004667 
.0027 
.0033 
.0100 
.0133 
.0134 
.0266 
.0567 


Penna&ent 
set. 


Inch. 


0. 
0. 


Saccessive 

permanent 

set. 


Remarks. 


Inch. 


0. 


.000033 
.000067 


.  OOOO 13 
.000034 


Initial  load. 


Elastic  limit;  load  fell. 


Tensile  strength. 


^  General  summary, 

TMisile  strength  per  square  inch  of  original  section pounds. .       84, 000 

Elastic  limit  per  souare  inch  of  original  section do. . .       45, 000 

Elongation  per  inch  after  rupture inch..         .2433 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001667 

Redaction  in  diameter  at  point  of  rupture do...  .134 

Reduction  in  area  after  rupture,  per  oentof  original  section 41.9 

Position  of  rupture at  middle  of  stem 

Character  of  Ivoken  surface silky. 

Elongation  of  inch  sectiou , "19,."»^,"Vi 
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BIFLE-BARREL   6TEEU 


No,  4723. 

Marks,  2. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
peruich. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  aqiiare 
incD. 

Pounds. 

250 

1,250 

2,500 

6.000 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

12,500 

12,750 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19.310 

pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
50.000 
51,000 
52,000 
54,000 
56.000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77, 240 

Inch. 
0. 

.000067 
.000233 
.000567 
.  000933 
.001067 
.001233 
.001433 
.001667 
.001700 
. 001733 
.006667 
.018667 
.010667 
.022000 
.026000 
.029333 
.033000 
.038400 
.044333 
.049667 
.058000 
.0700 
.0867 
.1033 
*  .1333 

Ineh. 
0. 

.000067 
.000166 
.000334 
.000366 
.000134 
--.000166 
.000200 
.000234 
.000033 
.000033 
.004934 

Inch, 
0. 
0. 

• 

Inch, 
0. 

Initial  load. 

Elastic  limit;  load  feU. 

0. 

.000033 

.000033 

.  O0OU33 

0. 

.  012000 

.001000 

.002333 

.004000 

. 003333 

.003667 

.OOSiOO 

.005933 

.  005334 

.008333 

.0120 

.0167 

.0166 

.0300 

*  *    • 

. 

1 

....! 1 '.'.'..'.'. 

1 

• 

■ 

..--- 

Tensile  strength. 

• 

1 

General  summary. 

Tensile  stiengtii  per  square  incli  of  original  section pounds..    77,240 

Elastic  limit  per  sauare  inch  of  original  section do. . .    52, 000 

Elongation  per  incn  after  rupture inch. .      .  2933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Seduction  in  diameter  at  point  of  rupture do...       .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.0 

Poaition  of  rupture 1".8  from  n«Njk 

Character  of  broken  surface fine  siiky 

Elongation  of  inch  sections ".18,  ".SO*,  ".20 


Chemical  compoHHon. 

Percent. 

Total  oarbon 0.3SO 

Graphitic  carbon 0.  OflO 

Combined  carbon 0. 240 

Manganese 1.342 

Silicon 0.025 

Sulphur 0.080 

PhosphoroA tt.Otf 
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Ko.  4724. 


Marks,  2. 

Diameter,  ".565. 

Sectional  area,  .25  square  iDch. 

Ganged  length,  3". 


Applied  loads. 


ToUl. 


Pitundi. 
250 
1.250 
2,500 
5.000 
7,600 
10,000 
11,260 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14.500 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18.500 
19,000 
19,420 


Per  M  nflre 
incD. 


Pound*. 
J, 000 
5.000 
10,000 
20,000 
80,000 
40,000 
45.000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56.000 
51,000 
62,000 
53,000 
54,000 
55,000 
66,000 
58,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,680 


Eloneation 
per incb. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
. 0013U7 
.0015:» 
.001700 
.001733 
.001767 
.001800 
.  001833 
.  001867 
.002000 
.004067 
.008:133 
.019333 
.022333 
.022933 
.024000 
.027733 
.032500 
. 037167 
.041667 
.048300 
.055000 
.064000 
.0707 
.0933 
.1200 


elongation  ■  P*™»an«nt 


per  inch. 


set. 


0. 
0. 


Ineh. 


Saccessive 

permanent 

set. 


Ineh, 


0. 


0. 
6* 


Remarks. 


Initialload. 


Inch. 
). 

.000100 
. 000233 
.  00a334 
.  00O.'{33 
.000367 
.000106 
. 0J0107 
.000033 
.0000.34 
.  OOU033 
. 000033 

.000034 '  ElaBtJc  liTOit. 

.000133      Loadfell. 

.004067   

.  002266 

.  OllUOO 

.003000 

.000600 

.001007 

. 003733 

.004767 

.004607 

.004500 

.006033 

.000700 

.009000 

.0127 

.0166 

.0267 


Tensile  stren{;tli. 


General  summary. 

• 

Tensile  strength  per  sqnareinch  of  original  section poands..    77,680 

Elastic  limit  per  sqnare  inch  of  original  section do...    55,000 

Elongation  per  inch  after  rupture inch . .      .  2833 

Elongation  per  inch  nnder  strain  at  elaAtic  limit do. . .  .  001867 

Bednctiou  in  diameter  at  point  of  niptiire do. . .       .  185 

Ilednetfon  in  area  after  mptnre,  per  cent  of  originnl  section 54.6 

Position  of  nipture 1".8  fW)m  neck 

riiaracter  of  broken  surface fine  silky 

Elongation  of  inch  aecUona 'M8,  ".48*,  "a8 
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RIFLE -BARREL   STEEL. 


No.  4725. 

Marks,  4. 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Snccesaire 

elongation 

perlnch. 

Permanent 
set. 

SncoesaiTB 

Bemarks. 

Total. 

Per  aqnare 
incn. 

permanent 
aet. 

Pottnds. 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
290,000 
20,500 
21,000 
21,500 
21,950 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
62,000 
'53,000 
64,000 
65,000 
56,000 
67.000 
68,000 
69,000 
60.000 
61,000 
62,000 
83,000 
64,000 
65,000 
6(5,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,800 

Ineh. 
0. 
.000100 
.000333 
.000667 
.001000 
.001333 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001900 
.001967 
.002033 
.002067 
.002200 
.002333 
.002467 
.002600 
.004333 
.005400 
.007000 
.011533 
.014338 
.018333 
.023000 
.029000 
.034667 
.041933 
.060000 
.061667 
.0800 

In^. 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000334 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.000133 
.000133 
.000134 
.000133 
.001733 
.001067 
.001600 
.004533 
.002800 
.004000 
.004667 
.006000 
.005667 
.007266 
.008067 
.011667 
.018333 

Ineh. 
0. 
0. 

Ineh. 
0. 

InitialloAd. 

0. 
0. 

• 

ElaatieUmii. 
Tensile  atronf^th. 

1 

, 

.000267 

.000267 

•■J......... 

General  summary. 

Tensile  stren gth  x>er  square  inch  of  original  section ix>nnds . .    87, 800 

Elastic  limit  per  soiiare  inch  of  original  section do. . .    59. 000 

ElonKation  per  incn  after  rti ptnre inch . .      .  S067 

Elongation  iter  inch  under  strain  at  elastic  limit do...  .002067 

Eednction  in  dluneter  at  point  of  rupture do. . .       .  i!04 

Keduction  in  area  after  rupture,  per  cent  of  original  section 59. 3 

Position  of  rupture ".96  from  neek 

Character  of  broken  surface flnesilkr 

Elongation  of  inch  sections ".39*.  ".12,  ".11 

Cheinical  composition. 

PsreenL 

Total  carbon 0.277 

Graphliio  carbon O.OTT 

Com  bined  carbon 0.  *» 

Manganese 0.751 

Silicon 0.084 

Sulphur 0.117 

Phosphorus CiOtf 
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No.  4726. 

Marks,  4. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*\ 


Appllpid  loads. 


Total. 


Poundi. 
250 
1,250 
2.500 
5.000 
7.500 
10.000 
12,500 
13,750 
14.000 
14.250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16.000 
18,250 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
10,500 
20,000 
20,500 
21.000 
21,500 


Per  sanara 
inch. 


P&undt, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 


mongatioD 
per  mch. 


Tneh. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001700 
.001900 
.001967 
.002033 
.002100 
.002167 
.002333 
.002467 
.004333 
.006033 
.008333 
.009667 
.011333 
.015000 
.020333 
.023000 
.028000 
.034833 
.040333 
.048667 
.061667 
.076667 
.14 


Sncceaaive 

elongation 

per  inoh. 


Permanent 
set. 


Inch. 


0. 
0. 


Sncceaaive 

permanent 

set. 


Inch. 


0. 


Initial  load. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000367 
.000200 
.000067 
.000067 
.000067 
000067  1  Elastic  limit. 


0. 


I 


Bemarks. 


.000166 
.000134 
.000866 
.002600 
.001400 
.001384 
.001666 
.003667 
.005333 
.002667 
.005000 
.006333 
.006000 
.008334 
.013000 
.015000 
.063333 


.0003U3 


.000333 


Tenaile  strength. 


General  summary. 

Tenaile  atrength  per  sqaare  inch  of  original  section poands..    86,000 

Elastic  limit  per  aanare  inch  of  origiuu  section do. . .    59, 000 

Elongation  per  inch  after  mpture inch . .      .  2167 

Elongation  per  inch  ander  strain  at  elastic  limit do ...  .  002167 

Reduction  in  diameter  at  point  of  rupture do. . .        .  204 

Redaction  in  area  after  rapture,  per  cent  of  origiuai  section 59. 8 

Position  of  ruptnre ".75  from  neck 

Character  of  broken  sorface flne  silky 

Elongation  of  inch  sectiona ".37\"Ji,'U4 
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BIFLE-BARREL   STEEL. 


No.  4727. 

Marks,  6, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  iMds. 

Elonfffttion 
perlnoh. 

StiRcensire 

elon^tion 

per  inoh. 

Permanent 
Bet. 

Successive 

permsDent 

set. 

BfeoMrkB. 

Totid. 

PersmiAre 
incn. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
13,750 
16,000 
16.250 
17,600 
17.750 
18,000 
18,250 
18,500 
18,750 
19,000 
19.250 
19,500 
19,750 
20.000 
20.^>50 
20.500 
20,760 
21,000 
21,250 
21.500 
21,750 
22,000 
22.250 
22,500 
22,750 
23,000 
23,250 
23,500 
23,750 
24,000 
24,250 
24,500 
24,750 
25,000 
250 

25,250 
25,500 
25,750 
26,000 
26,250 
26,600 
27.000 
27,500 
27,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
.   71,000 
72,000 
73,000 
74,000 
75,000 
76.000 
77,000 
78.000 
79,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
90,000 
91,000 
92.000 
93,000 
94,000 
95.000 
96,000 
97,000 
96,000 
99,000 
100,000 
1,000 

101,000 
102,000 
103,000 
104,000 
105,000 
106,000 
108,000 
110,000 
111,640 

Inch. 
0. 

.000067 
.000267 
.000633 
.001000 
.001367 
.001700 
.001867 
. 002033 
.002233 
.002433 
.002467 
.002533 
.00*2600 
.002667 
.002700 
.00273:i 
.002707 
.002800 
.002867 

.oo:)ooo 

.003033 
.003U67 
.003133 
.003200 
.  003333 
.003400 
.  003500 
.003667 
.  003767 
.004133 
.004333 
.004633 
.005000 
.005900 
.007000 
.007667 
.008667 
.012167 
.013333 
.016333 

Inch. 
0. 

.000067 
.000200 
.000366 
.000367 
.000367 
.000333 
.000167 
.000106 
^000200 
.000200 
.0001*34 
.000060 
.001)<M)7 
.00006T 
.000033 
.000033 
.000034 
.000033 
.000007 
. 000133 
. 000033 
.00  034 
.000060 
.000067 
.  IK)0133 
.000067 
. 000 100 
.000167 
.000100 
.  000366 
. 000200 
.000300 

.ooo:j67 

.000800 
.001200 
.000667 
.001000 
.003500 
.001166 
.003000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

RlsRtic  iimit 

Kosted  under  this  load 
twenty  minates. 

• 

Tensile  strength. 

..•»..••■•■■(■*••■>•.>*•* 

1 

0. 
0. 

.000033 

.000033 

.000033 

0. 



.000167 

.  000133 



.  000 JG7 

.  000200 

1     .--. 

.000933 

.000560 



1 

1 

• 

* 

.  012300 

.  0113G7 

.  016733 

.018000 

.022000 

.027000 

.029667 

.0400 

.04:» 

.0600 

.000100 

.  001267 

.004000 

.OO.'iOOO 

.002(J67 

.010333 

.0033 

.0167 
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General  nummary. 

Pensile  strength  per  square  inch  of  original  section pounds . .  Ill,  610 

Elastic  limit  per  square  inch  of  original  section do. . .    79. 000 

Elongation  iier  inch  after  rupture inch..      .1567 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002867 

Reduction  in  diameter  at  point  of  rupture ; do. . .       .174 

Bod nction  in  area  after  rupture,  per  cent  of  original  section 51 S 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface flnesUkX 

Elongation  of  inch  sections ".06,  ".0»,  ♦*  Jt* 


RIFLE-BARREL  STEEL, 


3G1 


Marks,  6. 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3",  ^ 


Fo.  4728. 


Applied  loAfda. 

1 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

pemiauunt 

set. 

Remarks. 

Total. 

Per  aqnare 
Such. 

eloiitfAtiou 
per  inch. 

Powidt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
1^250 
17,500 
18,750 
19,000 
19,250 
19,500 
19,750 
20,000 
20,250 
20.500 
20,750 
21,000 
21,250 
21,500 
21,750 
22,000 
22,250 
22,500 
22,750 
23,000 
23,250 
23,500 
23,750 
24,000 
24,2.% 
24.500 
24,750 
25.000 
25,250 
25,500 
25,750 
28,000 
26,250 
28.500 
26.750 
27,000 
27,250 
27,500 
28,000 
28,300 

Poundt. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

'  60,000 

66,000 

70,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80.000 

81,000 

82,000 

83,000 

84,000 

85.000 

80,000 

87,000 

88,000 

89,000 

90,000 

91.000 

92,000 

93,000 

04.000 

05,000 

96,000 

97.000 

98,000 

99,000 

100,000 

101,000 

102, 000 

103,000 

104.000 

105,000 

106,000 

107,000 

108,000 

'    109,000 

110,000 

112,000 

113,200 

JneA. 
0. 

.000007 

.000267 

.000633 

.001000 

.00i:i33 

.001667 

.002000 

.002167 

.002333 

.002600 

.002633 

.002667 

.002700 

.0(«733 

.002833 

.002933 

.002967 

.003000 

.00*3033 

.003167 

.003300 

.0a'»33 

.  003367 

.003433. 

. 003733 

.003867 

.  003967 

.004167 

.004700 

.009000 

.005667 

.000833 

.008667 

.009333 

.010833 

.011667 

.014000 

.016333 

.  010833 

.022400 

.027000 

.028:i33 

.033967 

.03.'>333 

.  042167 

.0600 

Jneh» 

0. 
.000067 
.000200 
.000366 
.000367 
.0003:t3 
.0003:i4 
. 000333 
.  000U7 
.000160 
.000267 
.000033 
.000034 
.000033 
.000033 
.000100 
.000100 
.000034 
.000033 

-.000033 
.000134 
.000133 

.  oooo:i3 

.000034 
.000066 
.000300 
. 000134 
.000100 
.000200 

.  oyo5:« 

.000300 
.000067 
.001106 
.001834 
.000668 
.001500 
.000834 

Jiich. 
0. 
0. 

Inch. 
0. 

Initial  load. 

...»••••.... 

;    1 

• 

1 

0. 

0. 

0. 
.000033 

.000033 

_ 

:::::::::::  1 : 

Elastic  limit. 

.  000100           .  0OiKM>7 

\ 

1 

.000207           .000107 

- 

1 

. 000033           . 000366 

■ 

« 

1 

' 

1 

1                *     ' 

.  007067           .  006434 

002333 
.  0023:W 
.  003.)00 

1 

!!!!!:!":::i!:'!:i:;!ii; 

.  002567 
.004600 
.OOUKW 
.005034 
. 001306 
.006834' 
.017833 

\ 

"'i      ..... 

1 

i" 

*           •  •  • 

./.'.!!'.*.*."/.. ^!!'.'!*. 

Tensile  strength. 

General  snmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  113. 200 

Elastic  limit  per  square  inch  of  ori urinal  section do. . .    79, 000 

Elongation  per  inch  after  riiptiirc>. ^ inch. .      .  1383 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002733 

Beduction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  seeliun 49. 7 

Position  of  rupture ".6  from  neck 

ChuRScter  of  broken  surface line  silky 

EkHigation  of  inch  sections ".  03, ".  06, ".  31* 

■   Chemical  composition. 

Percent. 

Total  carbon - 0.324 

Graphitic  carbon 0.059 

Combined  carbon 0.265 

Manganese - •. 1.349 

Silicon 0.033 

Sulphur .' 0.075 

Phosphorus i....  0.046 
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UFLE-BAETIEL  STEEL. 


No.  4741. 

Marks.  7. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 


ToUl. 


250 
1,250 
2,500 
5,000 
7.500 
10,000 
12,500 
15,000 
17.500 
20,000 
21,250 
21,500 
21,750 
22,000 
22,250 
22,500 
22,750 
23,000 
23,250 
23,500 
23,750 
24,000 
24,250 
24,500 
24,750 
25,000 
26,000 
27.000 
28,000 
28,040 


Per  Muare 
inc] 


aqua 
ncn. 


Poundi. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80.000 

85,000 

86.000 

87,000 

88,000 

89,000 

90,000 

91,000 

92,000 

9:1,1*00 

94,000 

95,000 

06,000 

97.000 

98,0t0 

90,000 

100,000 

104,000 

108,000 

112,000 

112, 160 


Elongation 
perinoh. 


Inth, 
0. 
.000133 
.000367 
.000667 
.001033 
.001400 
.001733 
.002133 
.002467 
.002867 
.003000 
.003067 
.003167 
.003207 
.003333 
.004000 
.004400 
.005033 
.006033 
.007167 
.000067 
.  010700 
.  012167 
.015000 
.016667 
.019333 
.0267 
.0400 
.0700 


Snocesaive 

elongation 

perlnch. 


0. 

.000133 
.000234 
.000300 
.000366 
.000367 
.000333 
.000400 
.000334 
.000400 
.000133 
.000067 
.000100 
.000100 
.000066 
.000667 
.000400 
.0006.^ 
.001000 
.001134 
.002500 
.001033 
.001407 
.  0028:)3 
.001607 
.002666 
.007367 
.0133 
.0300 


Permanent 
set. 


0. 
0. 


Inch, 


SaocessiTe 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


0. 
0. 
0. 


0. 


.000800 


Elastic  limit  not  well 
defined. 


.000800 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..     112,160 

Elastic  limit  per  sonare  inch  of  original  section do...       86.000 

Elongation  per  incii  after  mpture inch . .        .1560 

Elongation  per  inch  under  strain  at  elastic  limit do. . .     . 009067 

Reduction  in  diameter  at  point  of  mpture do. . .  .164 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 54.6 

Position  of  rupture ",5  from  neck 

Character  of  broken  surface fine  silky 

ElongaUon  of  inch  sections ".34*.  "4»i  "W 


RIFLE-BARREL   STEEL. 
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No.  4742. 

Marks,  7. 

Diameter,  ".564. 

Sectional  area,  25  square  inches. 

Ganged  length,  3", 


Applied  loads. 


Total. 


Pound*. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
17,500 
19,500 
10,750 
20,000 
20.250 
20,500 
20,750 
21,000 
21,250 
21,500 
21,750 
22,000 
22,250 
22,500 
22,750 
23,000 
23.250 
23,500 
23,750 
24,000 
24,250 
24,500 
24,750 
2»,000 
25.250 
25.500 
25,750 
26,000 
26,250 
26,500 
26,750 
27,000 
27.250 
27,500 
28,000 
28,500 
28,740 


Per  Muare 
incn. 


Pounds. 

1,000 

5,000 

19,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

78,000 

79,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

86,000 

87,000 

88.000 

89.000 

90.000 

91.000 

92,000 

93,000 

94,000 

95,000 

96,000 

97,000 

98,000 

99,000 

100,000 

101,000 

102,000 

103,000 

104,000 

105,000 

106,000 

107,000 

108.000 

109.000 

110,000 

112.000 

114,000 

114,960 


Elongation  ^^^^^Z^ 


Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001367 
.001700 
.002033 
.002400 
.002667 
.002767 
.002867 
.002000 
.002067 
.003000 
.003033 
.003067 
.003167 
.003300 
.OOIMOO 
.003500 
.003667 
.003933 
.004133 
.004600 
.005000 
. 005767 
.007333 
.006933 
.011367 
.013267 
.016000 
.017600 
.020600 
.02-2667 
.024933 
.027000 
.030000 
.032067 
.035667 
.  0.'i8333 
.044667 
.0367 
.0733 


Inch. 
0. 

.000100 
.000233 
.000.134 
.000333 
.000367 
.000333 
.000333 
.000367 
.000267 
.000100 
.000100 
« 000033 
.000067 
.000033 
.0000:i3 
.000034 
.000100 
. 000133 
.000100 
.000100 
.000167 
.000266 
.000200 
.000407 
.000400 
.000767 
.001566 
.001600 
.002434 
. 001900 
.  002733 
.(K)1600 
.003000 
.002067 
.002266 
.  0020G7 
.003000 
.002667 
.003000 
.002660 

.oo6:m 

.012033 
.0166 


Permanent 
set. 


Inch. 


0. 


Siiocesaire 

permanent 

set. 


Inch. 


0. 


0. 


.000033 


000033 


.0U00G7 


.000031 


Remarks. 


Initial  load. 


.000467 


Elastic  limit. 


.000400 


Tensile  Rtren£^th. 


Gefieral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  114, 960 

£lastic  limit  per  sanaro  inch  of  orijjrinal  section do. . .    85, 000 

Elongation  per  inch  after  rupture inch. .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003067 

KeducUon  in  diameter  at  point  uf  rupture do. . .        .  194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 0 

Poeitlon  of  rupture 1".  06  from  neck 

Character  of  broken  surface flue  silky 

Elongation  of  inch  sections ".  35*, ".  12. ".  08 

Chemical  eompoeiiion. 

Percent. 

Total  osrhon 0.824 

Graphitic  carbon 0.014 

Combined  carbon  — 0. 310 

HjjuMnese  ..........I •• 6. 601 

SiUcon 0.167 

Snlphur - O.WJ 

Phosphorus 0.077 
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RIFLE-BARREL   STEEL. 


No.  4743. 

Marks,  8. 

Diameter,  ".564. 

Sectioual  area,  .25  square  incli. 

Gauged  length,  3''. 


Applied  load. 

Elongation 
perincb. 

Successive 

Pennanent 
set. 

SoccessiTe 

]>ermaoent 

set. 

Recnarks. 

Total. 

Per  smiare 
incli. 

elongation 
per  inch. 

Pound*. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
17.500 
20.000 
22,500 
25,000 
25,250 
25,500 
25.750 
26.0QI) 
26,250 
20.500 
26,750 
27,000 
27,250 
27,500 
27,750 
28,000 
28.250 
28, 500 
28.750 
29,000 
29,250 
20,500 
29,750 
30, 000 
31,000 
32,000 
83,000 
34,000 
84,320 

Pound*. 

1,000 

5,000 

10,000 

20,000 

30.000 

40,000 

50.000 

60,000 

70,000 

80,000 

90.000 

100.000 

101,  000 

102.000 

103,000 

104.000 

105,000 

106,000 

107,000 

108, 000 

109,000 

110,000 

111.000 

112,000 

113,000 

114, 000 

115, 000 

116,000 

117,000 

118.000 

119,000 

120.000 

124.  (KM) 

128, 000 

132. 000 

136,000 

137,280 

Inch. 
0. 

.000133 
.000:{33 
.000700 
.001033 
.001307 
.001700 
.002067 
.002433 
.002800 
.0032:13 
.003667 
.003700 
.003667 
.003833 
.003933 
.004000 
.004033 
.004067 
.004200 
.004:^00 
.004367 
.004500 
: 004367 
.0(^767 
.005000 
.  005167 
.005400 
.005700 
.006000 
.006400 
.007567 
.0133 
.0233 
.0300 
.0533 

Inch. 
0. 

.000133 
.000200 
.000367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

*•*■*•*****• 

. 

.000333 

.000334 
.000333 
.000367 
.000333 
.  0JO367 
. 000433 
.000434 
.  00(H)33 
.  0lHM)67 

0. 

0. 

0. 
0. 
.  01  0133 

.000133 

' 

.000066 
.000100 
. 000067 

1 

.000033 

.000034 

.000133 

.000100 

.000067 

.000133 

.000167 

.000100 

.iXMJ233 

.  00U167 

.  0;)0233 

.000300 

.  000300 

.000400 

.001167 

.005783 

.0100 

.0067 

.0233 

■•'•■** 

' 

Klastic  limit. 

:.i 

• 

. 000507 

.000434 



1 

1 

1 

, 

. 003U0O          . 002433 

: 1 

. 

Tensile  strength. 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ^ ponmla. .  117, 280 

Elastic  limit  per  souare  incli  of  original  section do...  107,000 

Elongation  per  inch  after  rupture inch . .     .  133:J 

Elongation  i>er  inch  under  strain  at  elastic  limit do. . .  .  004007 

Keduction  in  diameter  at  point  of  rupture do ...       .134 

Ke<inctionin  area  after  rupture,  per  cent  of  original  section 47.3 

Position  of  rupture ^ 1  ".17  from  the  neck 

Ch aracter  of  broken  surface  fine  silky 

Elongation  of  inch  sections ".17*.  ".18*,  ".tfe 


£IFL£-BAEREL   ST££Ii. 
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No.  4744. 

MarkSy  8. 

Diameter,  ^^564. 

Sectional  area,  J25  square  inch 

Ganged  length,  3". 


Applied  loads. 

< 

ElOD^tiOD 

per  inch. 

SncceMire 

elongation 

per  inch. 

Sncc^flHive 

Bemarka. 

Total. 

Per  aquare 
inon. 

Pennanent  .,^„.  " ^» 

^        ^  permanent 

set. 

Pcunda. 
250 
1.2S0 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17.500 
20,000 
22,500 
25,000 
27.500 
27.750 
28,000 
28,250 
28,500 
28,750 
29,000 
29,269 
29,500 
29,750 
30,000 
30,250 
30,500 
30,750 
31.000 
31,250 
31,500 
31.750 
32,fi00 
32.750 
32,500 
32,750 
33,000 
33,250 
33,500 
^,750 
34,000 
34,250 
34,500 
85,000 
36,000 
36^820 

PoundM. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90.000 

100,000 

110,000 

111,000 

112,000 

113,000 

114,000 

115,000 

116,000 

117,000 

118,000 

119,000 

120,000 

121,000 

122,000 

123,000 

124,000 

125,000 

126,000 

127,000 

128,000 

120,000 

130,000 

131.000 

132,000 

133,000 

134,000 

135, 000 

136,000 

137.000 

138,000 

140,000 

144,000 

147,280 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001300 
.001067 
.002000 
.002367 
.002700 
.  003033 
.003400 
.003767 
.003800 
.003833 
.003900 
.003967 
.004033 
.004067 
.004100 
.004133 
.004267 
.004307 
.004433 
.004500 
.004600 
.004733 
.004867 
.005067 
.005233 
.005433 
.005733 
.006033 
.006300 
.006600 
.0060:j3 
.0080:^3 
.008733 
.009700 
. 0104UO 
.011833 
.0167 
.0233 
.0600 

Inch. 
0. 

.000100 
.000167 
.000333 
.000339 
.000367 
.000367 
.0003:t3 
.000367 
.000333 
. 000333 
.000367 
.000367 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.000033 
.000033 
.OOOIM 
.000100 
.000066 
.000067 
.000100 
.000133 
.000134 
.000200 
.000166 
.  OOU200 
.000300 

.ooa-ioo 

.000267 

.000300 

.000333 

.001100 

.000700 

.000967 

.000700 

.001433 

.004867 

.0066 

.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 
........t... 

0. 

0. 

• .  00'>U33 

.000033 

1     

1 

1 

1 

1 

••                     •         •■        ..•.«•«■••• 

t 

1 

^ 

.  00;U07           .  000134 

1 

Elaatio  limiL    * 

1 

i 

• 

Tensile  strength. 

1 

.001307 

.001200 

::::::::;::::::::::::: 

General  summary, 

Tenaile strength  per  square  inch  of  orieinal  section pounds..  147,280 

Elaatio  limit  per  square  inch  of  original  section • do. . .  122. 000 

Elongation  per  inch  after  mp tu re , .  i  nch . .      .  0933 

Elongation  per  inch  onder  strain  at  elastic  limit do...  .004500 

Rednction  in  diameter  at  point  of  rupture do. . .       .124 

liedoction  in  area  after  ruptnre,  per  cent  of  original  section 89. 2 

Position  of  rupture ".55  fivmneok 

Character  of  broken  surface iine  silky 

BUmgation  of  inch  sections ".23*,  ".03,  ".02 

• 

Chemical  campoeiiion. 

Percent. 

Total  carbon ^0.366 

Graphitic  c  arbon 0. 074 

Combined  carbon 0.291 

Manganeae 0.547 

Silicon 0.139 

Solphnr 0.038 

Phoaphonu 0.020 
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RIFLE-BARREL   STEEU 


No.  4664. 

Marks,  Feb.  15,  92. 
Diameter,  ".564. 
Sectional  area,  .25  square  incb. 
Gauged  lengtb,  3". 


Applied  loads. 

1 
t 

SnccesAlve 

Permaneiit 
set. 

Successive 

Remarks. 

Total. 

Per  Bonaro 

iBCi). 

*^              ■   IMjr  inch. 

permanent 
set. 

Pound*. 

250 

1,250 

2,500 

6,000 

7,500 

8,  •',50 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

15,510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
62,040 

Itwh, 
0. 

.  000167 
.000367 
.000700 
.001033 
. 001233 
.001400 
.  001433 
.001500 
.02S333 
.030667 
.033333 
.037000 
.040000 

Inch. 
0. 

.000167 
.000200 
.000:i33 
.000333 
.  000200 
.0001U7 

.  00  Kxsa 

.  0O.;067 

.  0268:rj 

.  002:134 
.002G66 
.003ri67 
.003000 

Ifieh, 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 

1 

*■■••*•"*••* 

0. 



0.' 

1 

General  summary, 

% 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    82,010 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  inch  aft^r  rupture inch...      .3100 

Elongation  per  inch  under  strain  at  elastic  limit do...  '.001500 

Reduction  in  diameter  at  point  of  rupture do. . .        .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.0 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  section* ".21,  ".61%  ".21 


RIFLE-BARREL   STEEL. 
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N(»  4665. 

Marks,  Dec.  12,  91. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Blongatlon 
per  inch. 

SnccessiTe 

eloDKHtion 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
iaen. 

Pound*. 

250 

1,250 

2.500 

6,000 

7,500 

8.750 

10,000 

10.250 

10.600 

10.750 

11,000 

11.250 
11«500 
11,750 
12.000 

PoundM. 
1,000 
5,000 
10.000 
20,000 
30.000 
85,000 
40.000 
41,000 
42,000 
43.000 

44.000? 

45,000 
46,000 
47,000 
48,000 
66,280 

Ifieh. 
0. 

.000107 
.000338 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001600 
.023333 
.025667 
.028167 
.030338 
.083667 

Inch, 
0. 

.000167 
.000166 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000034 
.000133 
.021733 
.002334 
.002500 
.002166 
.003334 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

16,820 

General  aummaiff. 

Tensile  strength  per  square  inch  of  original  section pounds . .    65, 280 

Elastic  limit  per  souare  inch  of  original  section do...    43.000 

Elongation  per  inch  after  rupture inch..      .3007 

Elongation  perinch  under  strain  at  elastic  limit do...  .001600 

Redaction  in  diameter  at  point  of  rupture do...       .194 

Keduction  in  area  after  rupture,  per  cent  of  original  section 67. 0 

Position  of  rapture r^6  from  neck 

Cbaraoter  of  broken  surfkce.'. fine  silky 

Elongation  of  inch  sections .'.V.V.V..V.V... *...'.-.'. ".17,".60*,".a6 
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RIFLE-BARREL  STEEL. 
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STEEL  FOR  PRESSURE  GAUGES. 


TENSION  AND  COMPRESSION  TESTS. 


H.  Ex.  43 2i  869 
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SPBGIMENS  turned  down  from  a  bar  1 J  INCHES  DIAMETER,  MARKED 

"Sanderson  Bros.  &  Co.  Double  Extra  Steel  6". 

No.  4690. 

Mark,  S. 

Diameter,  '^564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Eloneation 
per  inch. 

Successive 

Permiuient 

Saccessive 

1 

• 

Total. 

Per  aanare 
inch. 

elongation 
perijich. 

set. 

peminneut 
set. 

Remarks. 

Ptntndt. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

11,250 

12,500 

12,750 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
45,000 
50,000 
S1.()00 

Inch, 
0. 

.000100 
.000350 
.000660 
.001000 
.001150 
.001300 
.001500 
.001600 
.001650 
.001700 
.009500 
.010550 
.011500 
.011900 
.012450 
.012700 
.012900 
.013150 
.013600 
.014000 
.  014650 
.015150 
.015950 
.017400 
.018500 
.020150 
.021550 
.023950 
.02.5500 
.028100 
.031000 
.033500 
.037000  ' 

Inch. 
0. 
.000100 

Inch, 
0. 
0. 

Inch. 
0. 

IniUalload. 

.00(1250 
.  (HK):}00 
.000350 
.000150 
.000150 
.00(»200 
.000100 
.000050 
.000050 
.007800 
.001050 

•••••.••.••. 

............ 

6: 

13, 000             52-  IMIO 

leiajtMAiimH:  load  fell 

12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
23,360 

1 

48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65.000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
93,440 



............ 

• 

Tensile  strength. 

.000950 
.000400 
.000550 

.000250 
.000200 

.000250 
.000450 
.000400 
.000650 

.000500 
.00U800 
.001450 

.001100 
.001650 
.001400 
.002400 
.001550 
.002600 
.002900 
.002500 
.003500 

Oeneral  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    03,440 

KlastioUmit  per  sauare  inch  of  original  section do...    52,000 

Elongation  per  incn  after  rupture inch. .      .  1550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Baduction  in  diameter  at  point  of  rupture do...       .064 

Beduction  tn  area  after  rupture,  per  cent  of  original  section do...       18.8 

Position  of  rupture 1".15  jQrom  neck 

Character  of  broken  surface flnesranular 

Hlongation  of  inch  sections ".W*. 'M5» 

Chemieal  composition, 

*   Per  cent. 

Total  carbon 1.145 

Oraphttic  earbon 0.068 

Combined  carbon L062 

Haaganese 0.120 

SiUcon.- « 0.280 

Sulphur 0.006 

Phs^hATW 0.000 
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STEEL   FOB  PRESSURE   OAUOE& 


No.  1057. 

Marks,  8. 

Length,  H'. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Ghftuged  length,  3^'. 


▲pp1i«dlMid8. 

Compres* 

■ion  per 

Incn. 

Snooessiye 

Permanent 
aet. 

SnccoedTe 
■et. 

Remarka. 

TotaL 

Per  Mnaie 
iacn. 

OOniprea- 

■ionper 
Inoh. 

PiVWMb. 

500 
5,000 

10,000 

l^ooo 

80,000 
82,500 
84,000 
84,500 
85,000 
85.500 
88.000 
88,500 
1    27.000 
27,500 
88,000 
88,500 
30,000 
30,500 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
40,100 

1,000 
10,000 
20.000 
80,000 
40,000 
45.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
50,000 
57.000 
58,000 
50,000 
00,000 
02,000 
84,000 
06,000 
88,000 
70,000 
98,200 

Jndk. 
0. 

.000300 
.000067 
.000087 
.001207 
.001400 
.001500 
.002833 
.011107 
.011287 
.011407 
.011033 
.012807 
.012600 
.012807 
.013233 
.013807 
.014300 
.014700 
.015700 
.010700 
.017933 
.019033 
.020833 

0. 
.000300 
.000307 
.000300 
.000300 
.000133 
.000100 
.001138 
.008534 
.000100 
.000200 
.000108 
.000734 
.000233 
.000207 

.ooo;ioe 

.000034 
.000433 
.000400 
.001000 
.001000 
.001233 
.001100 
.001300 

0. 
0. 

Inek. 
0. 

Tnitial  UnUL 
ElaaticUmli. 

Ultimate  atrangtli. 

0. 

1 

1 

1 

1 

Failed  by  doable  flexure. 


BTEEL   FOR  PRESSURE   GAUGES. 

No.  1058. 

Mark,  8. 

Length,  if'. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3''. 
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Applied  loads. 

Compres- 

•ionper 

iaon. 

Snooessive 

oompres- 

aioDper 

inoib 

Pemuuient 
set. 

SoooessiTe 

permanent 

set. 

Bemarks. 

TotaL 

PerMoare 
inoA. 

FofmdM. 
600 
5,000 
10,000 
15,000 
20.000 
22,500 
24,000 

24,600 

2S,000 
26,500 
96,000 
26,500 
27,000 
27,500 
28,000 
28,500 
20,000 
20.500 
30,000 
31,000 
82,000 
23,000 
34,000 
86,000 
68,400 

Fvunda, 
1.000 
10,000 
20,000 
80,000 
40,000 
45.000 
48,000 

40,000 

60,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,(100 
106,800 

a 

.000300 
.000667 
.001000 
.001333 
.001467 
.001667 
.001700 
.006667 
.010500 
.010800 
.011000 
.011833 
.011800 
.012167 
.012600 
.012067 
.013467 
.014000 
.014400 
.015233 
.016367 
.017467 
.018467 
.010800 

0. 

.000800 
.000867 
.000333 
.000338 
'    .^000134 
.000100 
.000133 
.006067 
.001833 
.QOfXSXM 
.000200 
.000333 
.000467 
.000367 
.000333 
.000467 
.000500 
.000533 
.000400 
.000833 
.001134 
.001100 
.001000 
.001338 

Inth. 
0. 
0. 

Inch* 
0. 

Initial  load. 
ElasUoUmtt. 

Ultiniate  strength. 

0. 

Failed  by  triple  flexure. 
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STEEL   FOR  PRESSURE   GAUGES. 


Specimens  turned  down  from  a  bar  2  inches  diameter,  marked 
"(R  A)  HoBSON  Warranted  Cast  Steel  (Choice)  (XX)  Extra". 

No.  4691. 

Mark,  H. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtli,  2''. 


Applied  loads. 

EloDfrstlmi 
per  inch. 

Sncceasive 

elongation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set 

Bemarks. 

Totol. 

Per  square 
inoA. 

Pounds. 
260 
1,?50 
2,600 
6,000 
7.500 
8,750 
10,000 
11,250 
12,500 
13,750 
15,000 
16,250 
17.500 
17,750 
16,000 
16,250 
16,500 
16.750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
18.500 
18,750 
19,000 
19,250 
19,500 
19,750 
20.000 
27.930 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
46,000 
60,000 
65,000 
60.000 
65,000 
70,000 
71,000 
64.000 
66,000 
06.000 
67.000 
68,000 
60.000 
70,000 
71.000 
72.000 
73,000 
74,000 
75,000 
76,  COO 
77,000 
78,000 
79,000 
80,000 
111,  720 

Inch. 
0. 

.000100 
.000360 
.000660 
.001050 
.001150 
.001400 
.001550 
.001050 
.001900 
.002060 
.002200 
.002450 
.002500 
.006050 
.006800 
.009500 
.011900 
.012350 
.012460 
.012600 
.012950 
.013250 
.013600 
.014050 
.014500 
.014850 
.016200 
.016700 
.016060 
.016600 

Inch. 
0. 

.000100 
.000250 

.ooo:)oo 

.000400 
.000100 
.000250 
.000150 
.000100 
.0002.'>0 
.000150 
.000150 
.000250 
.000050 
.003550 
.000750 
.002700 
.002400 
.000450 
.000100 
.  000150 
.000350 
.000300 
.000350 
.000450 
.000450 
.000350 
.000350 
.000500 
.000350 
.000550 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

0. 

.000050 

.000060 

Elastic  limit:  load  fell. 

Tensile  strength. 

-.--. 

.012150 

.012100 

General  •timmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  111,720 

Elastic  limit  per  square  inch  of  originu  section do...    71.000 

Elongation  per  incn  after  rupture inch . .     .  0550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOSSOO 

Re«1uction  in  diameter  at  point  of  rupture do...       .034 

Reduction  in  area  after  rupture,  per  ceut  of  original  section &^ 

Position  of  rupture 1".06  from  neck 

Character  of  broken  surface Fine  granoUr 

Elongation  of  inch  sections ".06*,  ".06^ 

Cliemxcal  c<mpoM<tofi. 

PsreeiA. 

Total  carbon l.»0 

Graphitic  carbon 0054 

Combined  carbon Ll40 

Manganese Ol103 

Silicon 0.1W 

Sulphur 0.010 

Phosphoms 0.0S^ 


STEEL   FOR   PRESSURE   GAUGES. 


375 


No.  1059. 

Hark,  H. 

Length,  4". 

Diameter,  ''.798. 

Section  sd  area,  .50  square  inch. 

Ganged  length,  3''. 


Applied  loads. 


Totid. 


FoimmU. 

500 
5,000 
10.000 
15,000 
20.000 
22,500 
25.000 
27,500 
30,000 
80,500 
31,000 
31,500 
32,000 
32,500 
33,000 
33.500 
34.000 
34,500 
35,000 
38,000 
87.000 
38,000 
39,000 
40.000 
04,820 


Per  MOttre 
inch. 


Pound*. 
1,000 
10,000 
20,000 
30,000 
40,000 
46,000 
50,000 
56,000 
00,000 
61,000 
02,000 
63,000 
«4,.000 
65.000 
66,000 
67,000 
68,000 
60,000 
70,000 
r2, 000 
74,000 
76,000 
78,000 
80,000 
120,640 


I 


ComprM- 

■ion  per 

inch. 


Inch. 
0. 
.000333 
.000767 
.001100 
.00)433 
.001600 
.001767 
.001033 
.00213:1 
.002167 
.002200 
.  00*2233 
.002267 
.010667 
.010800 
.010933 
.011167 
.011467 
.011667 
.012467 
.013167 
.013867 
.014533 
.015267 


Sacc<<A8ive 

coinpres- 

siun  per 

incn. 


0. 


Inch. 


.000333 
.0U(M34 

.ooo:k» 

.000333 
.000167 
.000167 
.000166 
.000200 
.000034 
.00<I033 
.  0000:$:) 
.000034 
.008400 
.000133 
.000133 
.000234 
.000300 
.00U200 
.000800 
.  0^.0700 
.000700 
.000606 
.000734 


Permanent 
set. 


0. 
0. 


Inch, 


Sucregsive 

Iieruianent 

set. 


0. 


Inch. 


0. 


0. 


Initial  load. 


ElaaUe  limit. 


Ultimate  atrength. 


Failed  by  triple  flexure. 
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STEEL   FOR  PRESSURE   GAUGES. 


No.  1060. 

Mark,  H. 

Length,  A!'. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Compiea- 

sionper 

incn. 

Successive 

oompree- 

slou  per 

incn. 

Permanent 
set. 

SacoesaiTe 

permanent 

set. 

Remarks. 

TotiJ. 

Peraqaare 
incn. 

Pounds. 

500 
5,000 
10.000 
15,000 
20,000 
22,500 
25,000 
27.500 
30.000 
30,500 
31,000 
31,500 
32,000 
32,500 
33.000 
33,500 
34,000 
34,500 
35,000 
36.000 
37,000 
38,000 
30,000 
40,000 
67,360 

Pounds. 

1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
184,720 

Inek, 

0. 
.000367 
.000800 
.001133 
.001433 
.001600 
.001733 
.001867 
.002000 
.002033 
.002067 
.0U2100 
.002100 
.005500 
.006667 
.011167 
.011300 
.011467 
.011667 
.012200 
.012867 
.013633 
.014300 
.015167 

Inch. 

0. 
.000367 
.000433 
.000333 
.000300 
.000167 
.000133 
.0001^1 
.000133 
.000033 
.000034 
.000033 

0. 
.003400 
.001167 
.004500 
.000133 
.000167 
.000200 
.000533 
.000667 
.000766 
.000667 
.000867 

Inch. 

a 

0. 

Inch. 
0. 

Tnltialload. 
Klasao  limit. 
Ultimate  strength. 

•••••••••••• 

0. 

0. 

1 

1 

1 

....       ••       .l                 . 

Failed  by  triple  flexuie. 


BTEEL   FOR  PRESSURE   QAUQES. 
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SpSOIMENS    TTTBNBI)    down   from   a   bar  2  INOHBS  +   BIAMETEB; 

FBOM  THB  MlDYALS  STEEL  COMPANY. 

No.  4692. 

Mark,  M. 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gkiuged  length,  2''. 


AppUed  iDiidt. 

Blo&catlon 
perinoh. 

SnooeMlTO 

elongfttioo 

per  inch. 

Permenent 
•et 

Saooeeaive 

pemuuient 

•et. 

Hemarki. 

ToteL 

Per  M  owe 

250 
1,250 
2.500 
5,000 
7,500 
10,000 
11,250 
12,500 
18,750 
15,000 
10,250 
17,500 
17,750 
18,000 
17,000 
17.250 
17.500 
17,750 
18.000 
18,250 
18,500 
18.750 
10,000 
18,250 
10.500 
19,750 
20,000 
82,020 

Powuto. 

1,000 
6.000 
10,000 
20,080 
80,000 
40,000 
46,000 
60,000 
66,000 
00,000 
06,000 
70,000 
71.000 
72.000 
08,000 
00,000 
70.000 
71,000 
72.000 
73,000 
74,000 
76,000 
70,000 
77,000 
78,000 
79.000 
80,000 
180,480 

0. 

.000100 
.000850 
.000000 

.001000 
.001400 
.001650 
.001750 
.001060 
.002100 
.002300 
.002500 
.002550 
.002600 
.007500 
.008450 
.000400 
.000650 
.000850 
.010150 
.010550 
.010060 
.011450 
.011700 
.012250 
.012600 
.018150 

Ineh. 
0. 

.000100 
.000260 
.000250 
.000100 
.000400 
.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.000060 
.000060 
.004000 
.000050 
.000050 
.000150 
.000400 
.000200 
.000400 
.000400 
.000500 
.000250 
.000550 
.000350 
.000550 

Ineh. 
0. 

InA. 
0. 

InitlAlloed. 

ElaaUc  limit;  Load  fell. 

Tenaile  ttrengtlu 

0. 

*••""•*"""•• 

0. 

.000060 

.000060 

.000060 

0. 

.000350 

.009800 

GeHeral  tummarg, 

^foeile  itxength  per  •qoare  inch  of  original  aeotlon pounds..  180,480 

jOaraeUiDitperMnere  inch  of  original aeotlon do..    78,000 

ge&gation  per  inob  after  rapture inch..      .0650 

Amigation  per  inch  under  atrttin  at  elaatie  limit do..  .002000 

AMoction  in  diameter  at  point  of  mptnre do..       .024 

aaanoUon  tn  area  after  mptnra,  per  cent  of  original  aeotion 8.4 

Position  of  rupture f. TTT ?. at  neck 

J'paraoter  of  broken  anrface fine  granular 

Uongationofineliaectiona ".00*.".06 

Chemical  oompoHiion, 

•M-^^  ■  *9f  Mlw. 

Totalearbon  0  080 

GrtoUtlocarbon....I."r...."..I".".!I.'.'.'!I.'.*.".'.'.'."..I."'.....I!..".* 0.008 

Combined  carbon 0.827 

jfaagaaeae 0.488 

|"!<»e 0.258 

Bolpbor 0.008 

Pkoapbonia 0.000 
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STEEL   FOB   PBES6UBE   QAUOES. 


No.  1061. 

Mark,  M. 

Length,  4''. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inch. 

Inch. 
0. 
.000367 
.000767 
.001033 
.001367 
.001533 
.001667 
.001867 
.002000 
.002167 
.002200 
.002833 
.  003233 
.006667 
.009000 
.000500 
.010067 
.010867 
.011667 
.012600 

Suooessivo 

oompres- 

sion  per 

inon. 

Permanent 
aet. 

Snoceasive 

permanent 

aet. 

Remarks. 

Total. 

Peraonare 
Inon. 

Founds. 
500 
5,000 
10,000 
15,000 
20.000 
22,500 
25,000 
27.500 
30,000 
32.500 
83,000 
33,500 
34,000 
34,500 
35,000 
30.000 
87,000 
38,000 
30,000 
71,040 

Pound*. 
1,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
56,000 
60,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
142.080 

Inch. 
0. 

.000367 
.000400 
.000266 
.000334 
.000166 
.000134 
.000200 
.000133 
.000167 
.000033 
.000633 
.000400 
.003434 
.0023113 
.000500 
.000567 
.000800 
.00081*0 
.000933 

Inch. 
0. 
0. 

Inch. 

0. 

Initiallottd. 

Klastto  limit. 
Ultimate  airength. 

.000033 

.000033 

.00003:) 

0. 

.000033 

0. 

............ 

Failed  by  triple  flexure. 

No.  1062. 

Mark,  M. 

Length,  4''. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3^'. 


Applied  loads. 

Compres- 
sion per 
incn. 

Saccessive 
compres- 
sion ))er 
iucb. 

Permanent 
set. 

Snooessiye 

Bemarka. 

Total. 

Per  soaare 
incb. 

aet. 

Pounds. 
500 
6.000 
10.000 
15,000 
20,000 
22,500 
26,000 
27,500 
30,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
86,000 
87,000 
88,000 
30,000 
40,000 
60,620 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
66,000 
65,000 
60.000 
65,000 
66,000 
67,000 
68,000 
09,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
180,240 

Ineh, 

0. 

.000367 
.000733 
.001067 
.001400 
.001538 
.001700 
.001867 
.002033 
.002197 
.002333 
.002667 
.003133 
.004197 
.010233 
.010467 
.010933 
.011500 
.012500 
.013167 

Inch. 
0. 

.000367 
.000366 
.000334 
.0003:i3 
.000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.000334 
.000466 
.001034 
.006066 
.0002:^ 
.000466 
.000567 
.001000 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Tnltial  load. 
Elastic  Urnlt. 

Ultimate  atraictli. 

0. 

.000033 

.000083 

Failed  by  triple  flexure. 


INITIAL  STRAINS 


IN 


12-INCH  TUBE  AND  JACKET  AND  STEEL  RINGS. 


979 


l*--yt>.<y^-^ 


Marks,  S^ I 


No.  5476. 
IS-nCH  TUBS. 

Muzzle  End. 


Ring. 

Diametera. 

• 

Corresponding 
stress  per  square 

1 

A 

B. 

C. 

Mean 

Tension. 

Conpres 
sion. 

"Jfo.  1.  In  Alice 

Inch. 

17.5250 

17.5269 

Inch. 

17.5219 

17.5224 

Inch. 

17.4832 

17.4791 

Ifuh. 
17. 61033 
17.50947 

P9tmd§. 

Pounds. 

No.  1.  Detached 

Ifn.  9,  Tn  (iline ^ 

1478 

+.0010 

1&0441 
16.0450 

+.0006 

16.0171 
16.0167 

—.0041 

16.0280 
16.0228 

—.00086 
1&  02807 

Xo.  2.  Detached 

16.02817 

1 

........  . 

Ko.  3.  In  slice........... 

187 

+.0009 

14.5550 
14.5560 

—.0004 

14.6488 
14.5462 

—.0002 

14.6675 
14.5673 

+.00010 

14.66360 
14.65318 

Ko. 8.  Detached.... 

Ko.  4.  In  slice........... 

969 

+.0009 

13.0526 
13.0530 

—.0021 

18.0479 
18.0474 

—.0002 

18.0286 
18.0370 

—.00047 

18.04297 
18.04247 

Ko.  4.  Detached 

Ko.  5.  In  slioe •.... 

1150 

+.0006 

11.6818 
11.6323 

—.0006 

11.0481 
11.6494 

—.0016 

11.6358 
11.6889 

—.00050 

1L6884 
11.6892 

Ko.5.  Detached 

2068 

+.0010 

+.0018 

+.0001 

+.0008 

(81 
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miTIAIi   STRAINS. 


MarkSy  ^|5'b 


No.  5475. 
12-niGH  TUBK 
Bbeeoh  End. 


Ring. 

Diameton. 

Comeponding 
streea  per  aquare 

A. 

B. 

C. 

Mean. 

ToBaion. 

Comprea- 
aion. 

No  1    In  alioe 

Inch. 

22.0973 

22.09G8 

Inch. 

22.1083 

22.1106 

Inch. 

22.0690 

22.0847 

Inch. 
22.09820 
22.09737 

Pound*. 

Ponndi.  ' 

No.  1.  Detached 

..  .    ' 

No.  2.  Iniliot 

-^0006 

20.5519 
2U.5514 

+.0023 

20.6660 
20.5666 

—.0043 

20.5559 
20.5565 

.00083 

20.65793 
20.55813 

IIM 

1 

t 

1 

No.  2.  Detaohed 

' 

No  3    In  Klioe ........ 

—.0005 

19. 0322 
19. 0320 

+.0005 

19.0562 
19.0563 

+.0006 

19.0423 
19.0396 

+.00020 

19.04356 
19.04263 

291    ' 

No.  3.  Detached 

t 

No.  £.  Tn  alfnA 

—.0002 

17.4969 
17.4963 

+.0001 

17.5030 
17.5024 

-^0027 

17.4963 
17.4957 

>^  00093 

17.49873 
17. 49813 

1465 

No.  4.  Detached 

No.  5.  In  nlloe ........ 

-.0006 

16.9738 
15.9730 

—.0006 

15.9557 
15.9554 

—.0006 

15.9690 
15.9590 

—.00060 

15.96283 
15.96247 

1028 

« 

1 

i 

No.  6.  Detached 

No.  6.  In  slice ........... 

—.0008 

14.4879 
14.4906 

-.0003 

14.4673 
14.4705 

.0000 

14.4858 
14.4885 

—.00036 

14.48033 
14.48320 

676 

1 

j 

No.  6.  Detached 

;                 I 

No.  7.  In  alioe 

» 

+.0027 

12.9879 
12.9870 

+.0032 

12.9495 
12.9489 

+.0027 

12.9749 
12.9765 

+.00287 

12.97077 
12.97060 

5946    '■ 

i 

No.  7.  Detached 

1 

No.  8.  Tn  alioe 

1 

—.0009 

1L4716 
11. 4715 

—.0006 

1L4811 
U.4814 

+.0016 

11,4721 
1L4723 

+.00003 

U.  47490 
11.47507 

69    ! 

1 

No.  8.  Detached 

.0000 

+.0008 

+.0002 

+.00017 

444    1 

i 
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INITIAL   STRAINS. 


883 


Marks,  St^b 


No.  5474. 

1»^IHCH  JACKBT. 

Muzzle  End. 


Binff. 

Diameters. 

Corresponding 

stress  per  square 

inch. 

A. 

B. 

C. 

Mean. 

Tension 

Compres- 
sion. 

No.  1.  In  iili<56 

Inch. 
31. 2176 
32.2157 

Inch. 

81.2485 

81.2448 

Indi. 

31.2877 

31.2952 

Inch. 
31.25127 
81.26190 

Pound*. 

Poundi. 

No.l.  Detached . 

KOt  3-  Xn  9\U^ ,^^..,.. 

605 

-.0019 

29.6610 
29.6607 

-.0087 

29.6772 
29.6776 

+.0075 

29.6682 
20.6509 

+.00063 

29.66547 
29.66607 

Ho.  3.  DeUcbed 

Xo.  3.  In  slice 

606 

-.0003 

88.1068 
28.1186 

+.0004 

28.1168 
28. 1141 

+.0017 

28.1U8 
28.1000 

+.00060 

28. 11163 
28.100.53 

No.  3.  Detached 

No.  4.  In  alice 

2241 

+.0078 

26.5510 
26.5442 

-.0027 

26.5606 
26.5632 

-.0109 

26.5458 
26.5600 

-.00210 

26.55253 
26.55246' 

No.  1.  Detached 

No.  5.  Ill  alioe 

79 

-.0068 

25.0S84 
25.0340 

+.0024 

25.0371 
25.0329 

+.0042 

25.0501 
25.0611 

-.00007 

25.04020 
25.03043 

No.  5.  Detached 

::::::::.:'-:::: 

No.  6.  In  slice ........... 

022 

1 

+.0015 

23.5248 
23.5206 

-.0048 

28.4063 
23.4991 

+.0010 

28.5102 
23.5064 

-.00077 

23.51043 
23. 51167 

No.  6.  Detached 

!'.*■'.'.;.*.".'""""- 1 

No.  7.  In  slice 

1582 

+.0047 

21.07»7 
21. 0716 

+.0028 

21.9628 
21.4651 

—.0038         -4-.  00124 

21.9661 
21.0676 

21.96753 
21.96810 

No.  7.  Detached 

778 

-.0021 

+.0028 

+.0015 

+.00067 

384 


INITIAL   STRAINS. 


No.  5473. 
IVaCE  JACKET. 


Bbeeoh  Ens. 


Marks,  "ifi 


Sing. 

Diameters. 

Coirespondinff 

stress  per  square 

moh. 

A. 

B. 

C. 

Mean. 

■ 

Tension. 

Comprea- 
siom. 

No.  1.  In  ilioe  ........... 

Inehst. 

83.4208 

88.4213 

lnehe». 

33.4240 

33.4230 

Inehe», 

33.42S8 

33.4280 

33.42337 
33.42253 

P9tmdi 

PotNMte. 

No.  1.  Detached 

No.  3.  Ia  ilioe.. ••■...... 

753 

+.0010 

8L8021 
81.8045 

—.0007 

318648 
31.8067 

—.0028 

81.8070 
31.8620 

—.00084 

81.87463 
81.87440 

No.  2.  Detached 

No.  8.  In  slice 

316 

+.0024 

30.8071 
80.3972 

—.0019 

80.3637 
80.3641 

—.0050 

30.3645 
30.3629 

-^00028 

80.37510 
30.37473 

1  . 

No.  8.  Detached 

No.  4.  Ihalioe 

365 

+.0001 

28.8524 
28.8488 

+.0004 

28.8350 
28.8354 

—.0016 

28.8891 
28.8894 

—.00037 

28.84217 
38.84123 

No.  4.  Detached 

No.  5.  In  tUce 

977 

—.0035 

27.8105 
27.3079 

+.0004 

27.2033 
27.2938 

+.0003 

27.2066 
27.2961 

—.00004 

27.3C313 
27.28027 

No.  6.  Detached 

No.  8.  In alioe.. ......... 

945 

.......... 

-.0026 

25.8820 
25.8308 

+.0005 

258205 
25.8107 

—.0005 

25.7932 
25.7930 

—.00086 

25.81523 
25.81443 

No.  6.  Detached 

No.  7.  In  slice 

929 

—.0014 

84.9037 
24.2038 

—.0006 

24.2040 
24.2060 

—.0002 

24.2034 
24.2008 

-^00080 

24.30870 
24.20353 

No.  7.  Detached 

No.  8.  In  sHce 

319 

+.0001 

92.0268 
23.6367 

+.0020 

22.6184 
22.6140 

-^0026 

38.6684 

22.5620 

—.00017 

22.60108 
22.60090 

No.  8.  Detached 

....._ 1 

No.  9.  In  slice 

172 

-...-I 

+.0004 

21.0880 
21.0834 

+.0006 

21.0660 
21.0623 

—.0014 

21.0704 
21.0751 

—.00013 

21.07318 
21.07360 

No.  9.  Detached 

No.  10.  In  slice 

669 

+.0004 

19.5206 
19.5320 

—.0037 

19.5206 
10.5260 

+.0047 

19.5180 
10.5239 

+.00047 

19. 52573 
10.52730 

No.  10.  Detached 

No.  11.  In  slice 

2413 

+.0024 

17.9750 
17.9774 

—.0036 

18.0063 
18.0009 

+.0060 

17.9575 
17.9602 

+.00157 

17.0796 
17.9705 

No.  U.  Detaohad 

167 

+.0034 

-^0064 

+.0027 

— .0001 

JZ'Znc/cJB.J^.Jlx^lB 


INITIAL   STRAINS.  385 

nrrriAL  STRAINS. 

TESTS  TO  DETERMINE  THE  EFFECTS  OF  TURNING  OFF  HEAVY  CHIPS 
ON  THE  INTRODUCTION  OF  INITIAL  STRAINS  IN  STEEL  RINGS. 

No.  5454. 
MctdiaZ  euft% 


Length  of  ring,  ".85. 

A  chord  aboat  1^.300  was  measured  and  then  the  ring  ent  a  part  rad- 
ially midway  the  extremities  of  the  measured  chord. 

The  cut  allowed  the  chord  to  shorten  ".0002 ;  hence  very  slight  strains 
were  released. 

Next,  putting  the  ring  on  a  face  plate  of  a  lathe  and  clamping  it  in  po- 
sition by  means  of  a  central  disk  and  bolt,  the  outside  diameter  of  the 
ring  was  turned  down  with  one  heavy  cut  and  coarse  feed,  from  3".72 
diameter  to  3".54— ".09  thickness  of  metal  on  a  side  being  turned  off. 

Again  measuring  the  chord,  it  was  found  ".0010  longer  than  orig- 
inaUy  laid  Off. 

No.  5455. 

Length  of  ring,  ".85. 
Exterior  diameter,  3".71. 
Interior  diameter,  3".20. 

A  chord  about  1".3  long  laid  off  same  as  in  test  5454. 
Measured  chord  before  and  after  cutting  apart  radially  midway  the 
chord  'j  .the  effect  of  cutting  was  to  lengthen  the  chord  measurement  ".0009. 

No.  5456. 

Length  of  ring,  ".85. 

Exterior  diameter,  3".70. 

Interior  diameter,  3".20. 

Bing  was  cut  apart  radially  and  chord  measured  across  the  cut;  a 
chip  was  then  turned  oft*,  reducing  the  exterior  diameter  to  3".53. 

The  chord  was  again  measured  and  it  was  found  that  turning  off  the 
outside  chip  caused  the  chord  measurement  to  enlarge  ".0024. 

No.  5457. 

Length  of  ring,  ".85. 

Exterior  diameter,  3".70. 

Interior  diameter,  3".20. 
^   Bing  carefully  annealed  and  cut  apart  radially. 

Chord  measured  across  the  cut,  and  ring  turned  out  on  inside  with 
one  chip  to  3".34  diameter. 

Effect  of  taking  off  chip  from  inside  was  to  diminish  the  chord 
measurement  ".058. 

H.  Ex.  43 25 


10-INCH  WIRE  WRAPPED  WOODBRIDGE  B.  L  RIFLE. 


HYDROSTATIC  TEST  OF  INNER  STAVE  RING. 
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lO-nrCH  WIBE  WRAPPED  WOODBSIDOB  &  L.  RIFLE. 

Inner  Stave  King. 

[Ssperiments  nuide  uniler  tbe  dlrocUou  ancl  with  api^juratiiM  «l«aifni6(l  by  Dr.  W.  B.  WuodbrUlge.] 

The  ring  was  subjected  to  interior  hydrostatic  pressure  by  means  of 
the  apparatus  herewith  illustrated,  and  measurements  showing  expan- 
sion of  diameters  taken  while  the  ring  was  under  pressure,  and  perma- 
nent sets  observed  after  the  release  of  loads. 


h- 


The  measurements  included  surface  diameters  over  the  exterior  of 
the  ring,  diameters  at  the  middle  of  the  thickness,  and  those  near  the 
iuterior  surface;  the  latter  being  taken  about  'MO  from  the  surface  of 
the  bore. 

3S9 


390  HYDROSTATIC   TEST   OF   INNER   STAVE    RING. 

The  diameters  at  the  middle  of  the  thickness,  and  near  the  surface 
of  the  bore,  were  taken  by  means  of  pins  inserted  into  small  drilled 
holes  in  the  ring  which  penetrated  to  the  required  depth.  The  inner, 
ends  of  the  pins  rested  against  the  metal  of  the  ring  at  the  bottom  of 
the  holes,  while  the  outer  ends  projected  beyond  the  exterior  diameter, 
and  were  thus  accessible  to  the  calipers. 

Exterior  diameters  were  also  measured  with  pins  having  collars  which 
rested  against  the  ring  around  the  small  drilled  holes. 

The  interior  pressures  per  square  inch  were  assumed  to  be  the  totiil 
load  applied  by  the  testing  machine  to  the  piston  of  the  reservoir 
divided  by  the  area  of  the  piston. 

The  tables  show  the  amount  of  expansion  measured  on  each  diameter 
under  the  indicated  pressures  and  the  amount  of  permanent  sets  when 
the  pressures  were  released. 

The  original  diameters  of  the  ring  to  which  the  recorded  expansions 
refer  were  as  follows: 

Exterior  surface 2S.52 

Near  middle  of  thick nees  of  rinx 25. 7& 

Near  interior  surface  of  ring 22.45 

It  will  be  observed  that  the  total  expansion  under  what  was  appar- 
ently 15,000  pounds  per  square  inch  was  less  than  the  recorded  expan- 
sion under  14,000  pounds  per  square  inch.  The  condition  of  the 
sti*aining  apparatus  was  such  as  to  possibly  explain  the  anomalous 
action  of  the  ring. 

Difficulty  had  been  exi)erienced  with  the  hydraulic  packings;  ex- 
cessive leakage  occurred.  In  order  to  check  the  rapid  leakage  at  the 
packings,  gi^ound  ginger  root  and  wood  pulp  had  been  introduced  to  the 
reservoir  with  the  water  used  in  charging  the  apparatus,  and  it  is 
believed  that  the  material  thus  introduced  occasioned  a  partial  or  com- 
plete sealing  of  the  pressure  before  it  reached  the  ring,  and  the  maxi- 
mum pressure  of  the  reservoir  failed  at  the  time  to  reach  the  interior 
surface  of  the  ring. 
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PERMANENT  EXPANSION  OF  EXTEEWR  SURFACE  OF  RING  AFTER  BE- 
ING STRAINED  BY  PRESSrUES  RECORDED  IN  TABLE. 

[HeMoramenta  taken  alter  loada  were  rele>ae»t] 


After 

interior 

presaure 

per  atjuare 

inch  of— 


Pounda. 
8,000 
12.000 
14,000 


16,000 


1-5. 


Permanent  acta. 


Diameter*. 


2^. 


Ineh.  Ineh.  Inek. 

.0007  .0010  .0014 

.0022  .0028  .0007 

.0333  .0407  .0503 

Bing  removed  from  atraininx  flxtnre. 

.me    I      .0400    I      .0613    i 

Again  placed  on  atralning  flxtnre. 
.0471      I        .0679  .0810 


8-7. 


Ineh. 
.0010 
.0061 
.0485 

.0473 


HARDENED  AND  TEMPERED  STEEL 


TRANSVERSE  AND  TENSION  TESTS. 


H&BBEHED  AHO  TEHPEKED  STEEL. 

These  experiments  were  undertaken  preliminary  to  the  mannfactare 
of  Belleyille  springs  for  12-inch  B.  L.  rifled  mortar  spring  retarn 
carriages^  to  aid  in  the  selection  of  a  suitable  material  and  determin- 
ing the  proper  treatment  in  tempering. 

Experimental  springs  were  made  fi^m  plates  i^^'  in  thickness. 

These  tempered  strips  were  from  the  same  plates;  they  were  the  toll 
thickness  of  the  pla€es  and  were  planed  out  in  widths  from  about  -^^ 
to  ^"j  according  as  the  material  permitted,  after  first  having  cut  out 
disks  for  springs. 

Five  grades  of  plate  steel  were  experimented  with,  and  a  number 
of  experiments  made  with  some  spring  steel  bars  in  store  at  the 
arsenal. 

The  details  of  the  temx)ering  process  were  varied;  hardening  the 
strips,  which  were  heated  to  difierent  temperatures,  by  quenching  in 
different  baths  at  different  temperatures.  The  temperature  at  which 
the  temper  was  drawn  was  also  varied. 

In  defining  the  temperatures  of  drawing  the  temper,  the  color  full 
blue,  refers  to  that  shade  when  a  deep  or  intense  shade  of  blue  was 
reached. 

Raising  the  temperature,  next  imparts  a  shade  of  light  blue,  above 
which  the  color  of  the  metal  does  not  afford  a  reliable  indication  of 
the  temperature  until  the  steel  becomes  red  hot. 

After  drawing  the  temper  the  strips  were  immediately  cooled  in  oil. 

In  so  wide  a  field  of  research  as  the  tempering  of  steel,  a  compara- 
tively small  number  of  experiments  can  hardly  do  more  than  furnish 
indications  of  what  range  in  physical  properties  might  be  expected. 

In  the  present  experiments  certain  well  defined  results  were  pro- 
duced, and  to  these  attention  will  be  called,  reserving,  however,  more 
extended  remarks  and  discussion  of  results  until  a  comprehensive 
seneci  of  experiments  in  progress  are  completed. 

In  general,  it  appears  from  these  preliminary  experiments  that  heat- 
ing and  quenching  in  baths  of  comparatively  slow  action  may  cause 
'  decided  increase  in  strength  over  the  steel  in  its  natural  state  as  rolled 
or  hammered  plate,  and  the  metal  may  be  characterized  by  toughness 
without  subsequent  drawing  of  the  temper. 

While  the  metal  may  in  this  manner  have  its  strength  increased  to 
a  certain  extent,  yet  more  energetic  hardening  followed  by  drawing 
the  temper  has  produced  higher  results. 

The  maximum  transverse  strength  attained  has  been  in  those  cases 
where  'the  metal  was  first  brought  to  a  state  of  full  hardness. 

While  in  the  state  of  full  hardness  the  metal  was  very  brittle  and 
apparently  in  a  weakened  condition.  Upon  drawing  the  temper  the 
metal  displayed  great  strength,  at  first  accompanied  by  brittleness,  but 
as  the  temperature  of  drawing  was  increased  it  regained  toughness 
and  at  the  same  time  lost  in  transverse  strength. 
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3y8  HARDENED   AND   TEMPERED   STEEL. 

This  behavior  suggests  the  explanation  that  although  apparently 
weak  when  in  a  state  of  intense  hardness^  the  metal  may  then  in  reality 
be  in  its  strongest  condition,  the  apparent  weakness  being  due  to 
internal  strains  assisting  the  external  force  applied  in  causing  rup- 
tures, moderate  heating  relieving  the  hardening  sti-ains  and  destroy- 
ing the  tendency  to  rupture  from  within  the  metaL 

The  minimum  quenching  temperature,  sudden  cooling  from  below 
which  did  not  sensibly  increase  the  transverse  strength,  appeared  *to 
vary  with  the  different  grades  of  steel. 

Certain  strips  were  very  susceptible  to  hardening  cracks.  This  was 
observed  with  the  steels  of  1.04  per  cent  and  1.25  per  cent  manganese. 
When  hardening  the  Belleville  springs  this  tendency  to  crack  was 
more  conspicuous  than  in  the  case  of  the  small  strips. 

The  range  of  temperature  from  which  full  hardness  could  be  given 
the  high  manganese  steel  without  cracking  was  very  limited.  Oreat 
strength  was  reached,  accompanied,  however,  by  brittleness. 

The  high  silicon  steel  showed  no  unusual  features  attributable  to  its 
chemical  composition. 

The  size  of  the  piece  influences  the  manner  of  treatment.  Oil 
quenching  was  sufficiently  energetic  for  the  strips,  whereas  water 
quenching  seemed  necessary  for  the  springs,  which  further  emphasizes 
the  influence  of  initial  harness  before  the  temper  is  drawn. 
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CHEMICAL  COMPOSITION  OF  MATERIAL  USED  IN  ALTERNATE  STB  A  IN- 

IXG  TESTS. 


:No.of 

tMt. 


!  2764 


2761 

2762 

2763 
5762 

5065 
5763 
6764 

5068 

5516 


Mat«riAl. 


Harks. 


Steel. 
...il* 

. . .  .do 


— do 

— do 

Steel  railroad  axle 

WjoQghtiron 

Cold  rolled  iron.. 
...do 


Gaetiron 
>...do .... 


A. 
B. 

lb. 

ns 

2 


Carbon. 


TCI.  ^Sf 


0.435 


0. 


0.463 

0.558 

0.462 
0.166 

0.027 
0.000 
0.062 

2.811 
2.968 


0.095 


0.046 


0.017 

0.027 

0.020 
0.018 

0.002 
Kone 
None 

2.301 
2.762 


Com- 
bined. 


0.400 
0.480 

0.446 

0.531 

0.443 
0.138 

0.025 
0.960 
0.062 

0.510 
0.201 


Man- 
ganese. 


0.750 
0.660 

0.561 
0.666 


0.1 
0.834 

None 
None 
None 

0.713 
0.881 


SiU. 
eon. 


0.193 


0.195 


0.036 
0.232 
0.230 

0.653 
0.767 


Sal. 
phur. 


Phos- 
phor- 
as. 


Cop- 
per. 


I 
0.151     0.023  '  0.021 


0.032 


0. 160  0. 043 


0.038 


0.082 


0.010 


0.017 


0.031  0.020 


0.033  1  0.018 


0.015 
0.012 
0.014 

0.020 
0.081 


0.105 
0.133 
0.136 

0.515 
0.556 


0.166  I  0.039  I  0.031  |  0.022 
0.006     0.116  I  0.002     0.306 


0.075 
0.016 
0.016 

0.006 
0.006 


No.  2764. 

HiDYALE  Steel  Bab. 

Marked  1,^ 

(See  Beport  1889^  page  311,  for  the  first  part  of  this  test.) 

Bar  rested  three  mouths  and  three  days,  then  annealed  in  an  oil  bath 
at  temperature  of  340  F.  Maintained  at  this  temperature  two  hours^ 
then  slowly  cooled  in  the  oil. 

The  heating  was  slowly  done,  requiring  three  hours'  time. 

Measurements  taken  on  three  gauged  lengths  120^  apart  before  and 
after  annealing. 


Number  of  ganged 
length. 

Before  an> 
neaUng. 

•After  aoneal- 
Ing. 

DUteenes. 

1 

In€h4t, 

10.0064 
10.0022 
10.0434 

Inehei. 
10.0060 
10.0022 
10.0485 

Inch, 

-.0004 

0 
+.0001 

2 

s 

Meftn 

10.0178 

10.0172 

-.0001 
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ALTERNATE   AND   REPEATED    STRAINING. 


Bested  without  load  seveu  months. 

Stem  tamed  down  to  2^.247  diameter  and  test  completed  by  tension 

Sectional  area,  3.^7  square  inches. 

Gauged  length,  10''. 


Applied  loads. 

EloDeation 
per Inch. 

Saccessive 

elongation 

perlnoh. 

Permanent 
set. 

Snoceeslve 

Total. 

P«r  square 
inch. 

permanent 
set. 

Ranarka. 

P&undi. 

8,970 

19,850 

39,700 
60,550 
79,400 
99,250 
119, 100 
138,950 
158,800 
178,660 
198.500 
202.470 
206,440 
210.410 
214,380 
218,350 
222,320 
226,290 
230.260 
234,230 
238.200 
242. 170 
246,140 
250,110 
254,080 
258,050 
262,020 
265,990 
269,960 
273.930 
277,900 
281,870 
285.840 
289,810 
293,780 
297,750 
299,620 
241,600 

Pounds. 
1,000 
5,000 

10,000 
15.000 
20.000 
25.000 
30,000 
35.000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64.000 
65.000 
66,000 
67.000 
68,000 
69,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
75,470 

Inrh. 
0. 
.00015 

.00032 
.00049 
.00067 
.00080 
.00120 
.00176 
.00280 

.ooa7 

.00740 

.00801 

.00866 

.00954 

.01051 

.01179 

.01308 

.01455 

.01610 

.01824 

.02007 

.022 

.024 

.026 

.0:^0 

.033 
.036 
.038 
.042 
.046 
.050 
.056 
.063 
.070 
.085 
.100 
.144 

Inch. 
0. 
.00015 

.00017 

.00017 

.00018 

.00022 

.00031 

.00056 

.00104 

.00167 

.00293 

.00061 

.00064 

.00089 

.00097 

.00128 

.00129 

.00147 

.00155 

.00214 

.00183 

.00193 

.002 

.002 

.004 

.003 

.003 

.002 

.004 

.004 

.004 

.006 

.007 

.007 

.015 

.024 

.035 

7ftM. 

0. 

0. 

.00001 
.00001 
.00003 
.00008 

.00021 
.00056 
.00138 
.00282 
.00545 

Inch. 
0. 

* 

InitUlloikd. 

.00001 
0. 

.00002 
.00005 
.00013 
.00035 
.00082 
.00144 
.00268 

lero. 

« 

1 

.00950    ,        .00406 
...1 

.01740 

.00790 

1 

1 

, 

•  •■•«•••>••*<■•«•>•••••■• 

1 

Tensile  strength. 
Load  at  time  of  mptara 

.......... 

i 

General  summary. 

Tensile  strength  per  sq  oare  inch  of  original  section .* ponnds . .  75. 471 

Elongation  per  inch  aft«r  rupture inch..     .29t 

Beductionindiameter  at  point  of  rupture do...      .75' 

Reduction  in  area  after  rupture,  per  cent  of  original  section 56.1 

Position  of  m pture a" .8  ttova  neck 

Character  of  broken  surface silky,  with  deep  radial  serrations ;  sarfaoe  of  stem  slightly  seamy 

ElongatioB  of  inch  seotloBS ".14,  ".10,  ".27,  ".70*,  ".66*,  ".27,  ".22,  ".17,  ^'.16,  "J] 
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Bested  without  load  seyen  months. 

Stem  tamed  down  to  2''.262  diameter  and  test  resumed  by  tension. 

Sectional  area,  4.02  square  inches. 

Gauged  length,  10''. 


Applied  loads. 


Totid. 


PoundM. 
4,020 

20,100 
40.200 
00,300 
80,400 
100,500 
120,600 
140, 700 
100,800 
164,820 
168,840 
172,860 
176,880 
180,000 
184.020 
188,040 
102,960 
190,080 
201,000 
206,020 
209,040 
213,060 
217,080 
221,100 
225.120 
229,140 
233,160 
237,180 
241.200 
245.220 
249,240 
253,260 
257.280 
261,300 
206,820 
269.340 
273,860 
277,380 
281.400 
285,420 
280,440 
293,460 
297,480 
301,500 
306,520 
300,540 
313.560 
317.580 
318,540 


Per  aqnare 
inca. 


Pound§. 
1,000 

5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
66,000 
57,000 
58,000 
58,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
06,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
79,240 


Elonintlfm 


ml 
mc 


per  mch. 


Ituh. 
0. 

.00015 

.0CO31 

.00060 

.00065 

.00084 

.00100 

.0OU7 

.00137 

.00141 

.00145 

.00149 

.00154 

.00159 

.00164 

.00172 

.00181 

.00194 

.00216 

.00250 

.00286 

.00346 

.00408 

.00490 

.00597 

.00715 

.00845 

.01014 

.01175 

.01275 

.01425 

.01626 

.01776 

.02006 

.022 

.024 

.027 

.030 

.033 

.030 

.039 

.042 

.046 

.051 

.057 

.066 

.078 

.102 

.120 


SuoeeMiye 

eloDgaiion 

per  inob. 


Ineh. 

0. 

.00015 

.00016 

.00019 

.00015 

.00019 

.00016 

.00017 

.00020 

.00004 

.00004 

.00004 

.00005 

.00005 

.00005 

.00008 

.00009 

.00013 

.00022 

.00034 

.00036 

.00059 

.00063 

.00082 

.00107 

.00118 

.00130 

.00169 

.00161 

.00100 

.00150 

.00200 

.00151 

.00229 

.00195 

.002 

.003 

.003 

.003 

.003 

.003 

.003 

.004 

.006 

.006 

.009 

.012 

.024 

.018 


Permanent 
set. 


Inch, 

0. 

0. 

.00001 
.00001 
.00001 
.00001 
.00001 
.00001 
.00001 


.00002 


.00037 


.00275 


Sncceaaive 

permanent 

set. 


Inch, 

0. 


.00001 


0. 
0. 
0. 
0. 
0. 
0. 


.00001 


.00036 


.00238 


.00915 


. 01713 


.00640 


.00708 


Remarks. 


Initial  load.    Microme- 
ter reset  to  zero. 


Tensile  strength. 


Local  contraction  went  on  under  diminished  .stress  after  the  maxi- 
mum load  had  been  reached. 

The  test  was  discontinued  when  the  total  load  had  fallen  to  300,000 
'  pounds.  At  this  time  the  diameter  of  the  stem  had  contracted  to  V\S6 
'  at  the  smallest  place;  hence  the  stress  per  square  inch  on  the  minimum 
I  section  was  300,000  -r  2.72  square  inches  =  110,290  pounds. 

The  elongation  of  the  inch  sections  was  as  follows:  ".10,  'M3,  'M7, 
i  ".29,  ".42,  ".31,  ".17,  ".14,  ".11.  ".11. 

The  bar  was  removed  from  the  testing  machine  and  the  stem  turned 
down  to  a  uniform  diameter  of  1.844  square  inches. 

Sectional  area,  2.67  square  inches. 

The  elongated  inch  sections  were  laid  off  on  the  stem  as  they  existed 
before  the  bar  was  turned  down. 

H.  Ex.  43 ^27 
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The  test  was  resumed  and  rapture  completed. 

Tensile  strength,  249,100  pounds =93,290  pounds  per  square  inch. 

Load  at  time  of  rupture,  207,000  pounds. 

Total  elongation,  2".47  in  10  inches=24.7  i)er  cent. 

Total  elongation  of  inch  sections :  '".14,  ".13,  ".17,  ".29,  ".42,  ".31,  ".17, 
".14,  ".16,  ".54». 

Diameter  at  fracture,  1".36.    Area,  1.45  square  inches. 

Contraction  of  area,  45.7  per  cent. 

Fractured  1".20  from  neck.  Ap][)earance,  silky,  interspersed  with 
fine  granulation.  Serrated  surface  radiating  from  the  center  of  the 
bar. 
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Bested  without  load  seven  months. 

Stem  turned  down  to  2'\  258  diameter,  and  test  completed  by  ten- 
liion. 

Sectional  area,  4  square  inches. 
Gauged  length,  10'^ 


Applied  loads. 


Total. 


Pounds, 
4,000 

20,000 
40,000 
60.000 
80,000 
100,000 
120,000 
140,000 
160,000 
180,000 
200,000 
204,000 
208,000 
212,000 
210,000 
220,000 
224,000 
228.000 
232,000 
236.000 
240,000 
244,000 
248,000 
252,000 
250,000 
260,000 
264,000 
268,000 
272,000 
276,000 
280,000 
284.000 
288,000 
282,000 
206,000 
300,000 
804,000 
308,000 
312,000 
813,280 


Per  80  uare 
IncQ. 


Founds. 
1,000 

6,000 
10,000 
15,000 
20,000 
35,000 
30,000 
85,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
57,000 
58,000 
69,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70, 000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
79,000 
78,820 


Eloneation 
per  moll. 


Inch. 
0. 

.00015 

.00031 

.00049 

.00066 

.00067 

.00116 

.00160 

.00266 

.00430 

.00688 

.0074V 

.00796 

.00880 

.00967 

.  01070 

.01160 

.01280 

.01415 

.01514 

.01755 

.010 

.021 

.023 

.025 

.028 

.030 

.032 

.034 

.037 

.040 

.044 

.048 

.053 

.058 

.065 

.074 

.088 

.110 

.135 


Sacceaaive 

elongation 

perlnch. 


Ineh. 
0. 

.00015 

.00016 

.00018 

.00017 

.00021 

.00029 

.00053 

.00097 

.00104 

.00258 

.00053 

.00055 

.00084 

.00087 

.00103 

.00099 

.00111 

.00135 

.00090 

.00241 

.00145 

.002 

.002 

.002 

.003 

.002 

.002 

.002 

.003 

.003 

.004 

.004 

.005 

.005 

.007 

.009 

.014 

.022 

.025 


Permanent 
set. 

SnccessiTO 

permanent 

set. 

• 

Ineh. 
0. 

0. 

'Inch. 
0. 

0. 

0. 

.00002 
.00005 
.00018 
.00050 
.00129 
.00265 
.00490 

.00002 
.00003 
.00013 
.00032 
.00079 
.00136 
.00225 

.00844 

.00354 

.01490 

.00646 

• 

Kemarks. 


Initial  load.  Microme- 
ter reset  to  sero. 


Tensile  strength. 


The  test  was  discontinued  after  pas^sing  the  maximum  load,  when  the 
stress  had  fallen  to  300,000  poands  total  load =106,010  pounds  per 
square  inch  on  the  minimum  section,  I'^OO  diameter. 

The  bar  then  measured  as  follows : 

Elongation  in  10  inches,  1".96=19.5  per  cent. 

Elongation  of  inch  sections,  ".13,  ".19,  ".28,  ".38,  ".29,  ".18,  ".15,  "13, 
".11,  ".11. 

Minimum  diameter,  1".90.    Area,  2.84  square  inches. 

Contraction  of  area,  29  per  cent. 

Bar  removed  from  testing  machine  and  annealed  by  heating  bright 
red  and  cooling  in  tbe  open  air. 

Afber  cooling,  the  bar  was  returned  to  the  testing  machine  and  rup- 
ture completed. 

Maximum  load  after  annealing,  244,500  pounds=:86,400  pounds  per 
square  inch  on  section,  which  was  1".90  diameter. 

Load  at  time  of  rupture,  224,000  pounds =70,150  pounds  per  square 
inch  on  1".90  section,  or  125,140  pounds  per  square  inch  on  fractured 
section. 
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Total  elongation  in  10  inches,  3'M5=331.5  per  cent. 

Elongation  of  inoh  sections,  'M7,  ''.25,  ".44,  ".d4»,  ".46,  ".25,  ".20, 
".18,  "J  7,  ".10. 
^  Diameter  at  fracture,  1".51.    Area,  1.79  square  inches. 

Total  contraction  of  area,  55.2  x>er  cent. 

Fractured  5"  from  the  neck.    Appearance,  fine  grannlar,  radiating 
from  a  dull  silky  spot  ".50  diameter  at  the  circumference  of  the  bar. 


I! 


i  i  ill 

i  i  Ms 

"  I } ! 
Iffl 

II 

M 


lliill 


Jiiii 


ill  ill 


1 11 11 


^  «■ 


'll«l  1 1 


Ml 


li|i|iinilPl 


tiiililiiliiiiliii  III 


ill 


sasasaaassssssSissssis 


MS  IS 


424 


ALTERNATE   AND   B£P£AT£D   STRAININQ. 


a 


•^ 

^ 


o 

k 

CD 


t 


I 


& 

•O 

g 


I 


4a 
o 

I. 
g 

2 


o 
> 


<g 


a 

o 
H 


I 

I 

m 

I 
& 

5 


4a 

I 

u 

& 


1 

9 

g 

« 


a 


a 

t 

§ 


^ 


GO 


d 


IB 

I 

I 


§ 


0^ 


I 

I? 


ii  iiii 
Is  Igsi 

^o      ■'ooo 


iii 

-§0  0 

g  fl^       a 


I 


I     I 


'OIO 


u 


a 
I 


I 


2 


J 

P 

0 

8 

o 


d 


S 


s 

S 


.S 


f     f 


^' 


•si 
^1 


4a 

§ 

0 
0 


'  0 

•a 

9 


S 


S 


0 

a 

m 

I 

I 


SI 


•«S.  f 


SS|I 
lis: 


9  • 

t?  0  9< 


I 


f  f  f  f  fll  ( 


o 

a 

i 

•«  « 


ST 
11 


00 


s 


ssis 
f  I  f  I 


Si 


S 


ooo 

■       •       • 

1 1 1 


s 
I 


s 


i§sssg§; 


^ssssssss 

I  f  I  f  f  I  f  f  I 


:s§f< 

iOOO< 


ss 


« 


ss* 


CO 


■21     is. 

CI  rt 

•si  -ii — 


o 

1 


»  _^  ^      »      «»      * 


m 


cirlaeoeo 


ALTEBNATE  AND   REPEATED   STRATNINQ. 


425 


I 

I 


3 

S 


S  J 


i 


i 


t- 


^^9!3 


CO  00  oo  oo 
comeoco 


426 


ALTERNATE   AND   REPEATED   STRAINING. 


Eested  without  load  seven  raontlis. 

Stem  turned  down  to  1''.995  diameter,  and  test  completed  by  tension. 

Sectional  area,  3.12  square  inches. 

Oauged  length,  10^'.  * 


Applied  kMidi. 


ToUL 


Pound*. 
3,120 
16.  COO 
81,200 
46.800 
02,400 
78,000 
88,600 
100,200 
124,800 
140,400 
143, 620 
146,640 
149,760 
162,880 
156,000 
150,120 
162,240 
165.360 
168,480 
171,600 
174,720 
177,840 
180,960 
184.080 
187,200 
190,820 
198, 440 
196,500 
199,680 
202.800 
205,920 
209,040 
212, 160 
216,280 
218,400 
221,620 
224,640 
227,760 
230,880 
234,000 
237,120 
240,240 
243,860 
246,480 
249,600 
252,720 
255,840 
268,600 
232,700 


Paraaiuffe 


Mm 
Don. 


inoi 


Pmmd$. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
46,000 
46,000 
47,000 
48,060 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
56,000 
66,000 
67,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,  MM) 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76.000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
82,880 


Eloncfttioii 
permoh. 


Inch. 
0. 

.00015 
.00083 
.OO&M 
.00060 
.00064 
.00100 
.00118 
.00135 
.00155 
.00158 
.00162 
.00166 
.00170 
.00175 
.00180 
.00185 
.00195 
.00220 
.00375 
.00464 
.00625 
.00780 
.00840 
.01005 
.01100 
.01223 
.01400 
.01535 
.01675 
.01825 
.01970 
.022 
.024 
.026 
.028 
.030 
.083 
.036 
.039 
.042 
.047 
.051 
.069 
.066 
.076 
.090 
.126 


BucoeMive 

elongation 

permcli. 


Inch. 

0. 

.00015 
.00018 
.00018 
.00018 
.00015 
.00016 
.00018 
.00017 
.00020 
.00003 
.00004 
.00004 
.00004 
.00005 
.00003 
.00005 
.00010 
.00025 
.00155 
.00088 
.00161 
.00106 
.00110 
.00165 
.00095 
.00123 
.00177 
.00135 
.00140 
.(folSO 
.00150 
.00230 
.002 
.002 
.002 
.002 
.003 
.002 
.004 
.003 
.005 
.004 
.008 
.006 
.011 
.014 
.036 


Pennanent 
•et. 


Inch. 

0. 

0. 

.00001 
.00002 
.00002 
.00002 
.00002 
.00002 
.00002 
.00002 


.00004 


.00172 


.00760 


.01400 


BacoeMiye 
permanent 

set. 


Ineh. 
0. 


.00001 
.00001 

0. 

0. 

0. 

0. 

0. 

0. 


.00002 


.00168 


.00588 


.00640 


Initial  load. 


Tensile  strenfftli. 
Load  at  time  ot  raptors. 


General  eummarff. 


Tensile  strength  per  square  inch  of  original  section m pounds..    8S. 

Elongation  per  inch  after  rnptore inch..       .202 

Redaction  in  diameter  at  point  of  mptnre do...       .476 

Redaction  in  area  after  raptore,  per  cent  of  original  section v 42 

Position  of  raptare 4".  4  frvsn  neck 

Character  of  broken  sarfaoe fine  granular,  radiating  from  a  daO  silky  center  "  JW  diameter 

Elongation  of  inch  aeotions ".09,".15,".20,".67*,'\82,".18/'.18."a2,"ai,".09 
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Rested  without  load  seven  months. 

Stem  turned  down  to  2".254  diameter,  and  test  completed  by  tension. 

Sectional  area,  3.99  square  inches. 

New  gauged  length  of  10''  established. 


Applied  loads. 


Totid 


Poundg, 
3,890 

10.960 
39,900 
50,850 
79,800 
99,750 
119, 700 
189,660 
159,600 
179,550 
199,500 
203,490 
207,480 
211,470 
215,400 
219,450 
223,440 
227,430 
231,420 
235,410 
239.400 
243,390 
247,380 
251,870 
255,360 
259,850 
263,340 
267,830 
271,320 
275, 810 
279,300 
283,290 
287.280 
291,270 
295.200 
299,260 
803,240 
807,280 
8U,220 
815,210 
819,200 
828.190 
326,000 
296,000 


PersauAre 
incn. 


Pmuidt. 
1,000 

5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
02.000 
63,000 
64,000 
65,000 
06,000 
07,000 
68,000 
69,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
81,700 


Eloneatlon 
perinoli. 


Inek, 
0. 

.00018 
.00031 
.00049 
.00064 

.00082 
.00099 

.00118 
.00138 
.00157 
.00178 
.00188 
.00188 
.00193 
.00200 
.00208 
.00217 
.00228 
.00248 
.00349 
.00560 
.00680 
.00660 
.01015 
.01145 
.01400 
.015 
.017 
.019 
.021 
.024 
.020 
.029 
.082 
.086 
.039 
.044 
..046 
.056 
.064 
.078 
.100 


Snccessire 

elonfffttion 

I)er  Inch. 


Inch. 

0. 

* 

.00013 

.00018 

.00018 

.00015 

.00018 

.00017 

.00019 

.00020 

.00019 

.00021 

.00006 

.00006 

.00006 

.00007 

.00008 

.00009 

.00011 

.00020 

.00101 

.00211 

.00120 

.00170 

.00166 

.00130 

.00255 

.001 

.002 

.002 

.002 

.003 

.002 

.003 

.003 

.004 

.003 

.006 

.002 

.010 

.006 

.014 

.022 


Permuieiit 
set. 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.00006 


SncoeMiTB 

permanent 

set. 


Inth, 
0. 


.00312 


.OHIO 


.00005 


.00307 


.00708 


Remarks. 


Initial  load.  Microma- 
tera4Jastedto  sero. 


Tensile  strensth. 
Load  at  timeof  mptnre. 


Oeneral  sumfHary, 

Tensile  strength  per  square  inch  of  original  section pounds..    81,700 

Elongation  per  inch  airer  mpture inch . .       .207 

Bednction  in  diameter  at  point  of  mptnre do . . .       .  484 

Reduction  in  area  after  mptore,  percent  of  original  section 38.3 

Poeition  of  mptore 8".  0  from  neck 

Character  of  Srok«i  sorfaoe fine  granular,  radiating  from  a  silky  center  ".4  in  diameter 

moBfKtiOB  of  inoh  Motions ".10,  ".U,  'M2,  ".13,  ".16,  ".16,  ".25,  ".63*,  ".36,  ".1« 
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No.  6762; 

Specimen  from  Steel  Bailroad  Axle. 
(See  Report  1891,  page  297,  for  other  tests  of  this  axle.) 


19^6 


^ 


A 


t" 


^=4M 


->! 


T 


I 


Diameter,  2".505. 

Sectional  area,  4.93  square  inches. 

Loaded  by  tension  with  197,200  pounds  =  40,000  iK>unds  per  square 
inch,  which  elongated  the  specimen  'M2  in  5  inches. 

Also  loaded  by  tension  with  246,500  x>ounds  =  50^000  pounds  iier 
square  inch,  which  elongated  the  specimen  '^32  total  m  5  inches. 

Diameter  drawn  down  to  2' '.429  =  4.634  square  inches  area;  hence  the 
stress  per  square  inch  on  the  reduced  section  was  53,190  pounds. 

Tensile  test  discontinued. 

Bested  eight  days  then  placed  in  machine  and  tested  by  compression. 

Sectional  area  called  4.93  square  inches  (original). 

Gauged  length,  5".32. 


Applied  loads. 

In  ganged  length. 

RemarkB. 

TotiO. 

PertqnarD 
inch. 

Com- 
preasion. 

Set. 

Poufidf. 

VwoidM. 

Jfitf/L 

hxeli. 

4,030 

1,000 

0. 

0. 

Initial  load,    liicroineter  set  at  seiu. 

24,650 

5,000 

.0004 

0. 

40.300 

10,000 

.0013 

0. 

73,050 

15,000 

.0021 

0. 

08,600 

20,000 

.0030 

.0001 

123,250 

26,000 

.0040 

.0001 

147,000 

30.000 

.0054 

.0005 

172,650 

35,000 

.0078 

.0020 

107,200 

40,000 

.0134 

.0064 

221,850 

45,000 

.0256 

.0177 

246.500 

50,000 

.0584 

.0486 

271,150 

55,000 

.1075 

.0070 

206,800 

60,000 

.1750 

.1634 

ALTERNATE   AND   REPEATJiD   STRAINING. 
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Tamed  down  to  following  dimensions: 


je%' 


Bested  17  days  then  tested  by  tension. 
Sectional  area,  .80  square  inch. 
Ganged  length,  10'\ 


Applied  loftds. 

In  ganged  length. 

Remarks. 

• 

Total. 

Peraqoare 
Incn. 

Elongation. 

Set. 

Pounds. 
800 
4.000 
8,000 

12.000 
16,000 
20,000 
24,000 
28,000 
82,000 
36.000 
40,000 
44,000 
48,000 
50,200 
0 

Povnd9, 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
46,000 
50,000 
56,000 
60,000 
62,750 
0 

Inch. 

0. 

.0014 
.0032 
.0049 
.0066 
.0083 
.0105 
.0231 
.0449 
.09 
.14 
.22 
.36 

Ineh, 

0. 

0. 

0. 

0. 

0. 

0. 

.0006 
.0111 
.0314 

InltUl  load. 

Tensile  strength. 
=5.5  por  cent. 

.55 

Elongation  of  inch  sections:  ''.22,  ".08,  ".02,  ".01,  ".01,  ".00,  ".00, 
''.01^  ".06,  ".14. 

Diameter  at  fracture,  ".90.    Area,  .636  square  inch. 

Contraction  of  area,  20.5  per  cent.' 

Appearance  of  fracture,  granular;  Chree  dull  spots  near  the  cii*cum- 
faience  ".16  diameter  each. 
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ALTERNATE  AND  REPEATED  STRAINING. 


Ganged  length  now  measures  9''.9975  when  referred  to  standard  bar. 

Stem  turned  down  .to  2".522  diameter,  9'M2  long,  after  which  the 
gauged  length  measured  9^.9958;  indicating  a  shortening  of  ".0017  in 
a  length  of  9'M2.  The  compression  stress  corresponding  to  tliis  strain 
is  5,470  pounds  per  square  inch. 

Sectional  area,  5  square  inches.    Gauged  length,  9'^ 


Applied  loads. 

Eloneation 
per  mob. 

SnooeMiye 

cloDjnitiQn 

per  inch. 

Permanent 
set. 

Sacceaeive 

permanent 

set. 

Bemarka. 

Total. 

Per  aqaare 
ioon. 

Pminda. 

0 
200,000 
225,000 
250,000 
260,000 
265.000 
270,000 
275,000 
280,000 
285,000 
290,000 
291,060 
259,800 

• 

Pounds. 

0 
40, 000 
45,000 
50,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57.000 
58.000 
58,210 

Inch. 
0. 

.001 
.001+ 
.002 
.      .006 
.007 
.017 
.024 
.033 
.043 
.063 

Inch. 
0. 

.001. 
.0000+ 
.001 
.004 
.001 
.010 
.007 
.009 
.010 
.020 

Inch. 
0. 

Inch. 
0. 

1 

Tennile  atrenfftli. 
Load  at  time  of  rupture. 

. 

1 

1 

General  8ummanf, 

Tensile  strength  per'  square  inch  of  original  section pounds . . 

Elongation  per  inch  after  rupture inch.. 

Reduction  in  diametep  at  point  of  rupture do . . . 

Seduction  in  area  after  rupture,  per  cent  of  original  section. 


58,210 
.143 
.4(rj 

29.4 


Character  of  brokeu  surface granular,  60  percent ;  fibrous,  40  per  cent 

Elongation  of  inch  sections ".04,  ".06,  ".10,  ^'.16,  ".21,  ".45*,  ".15,  ".09,  ".W 

NoTB.— The  age  of  this  cold-rolled  metal  was  not  definitely  known.  It  was,  however,  more  than  six- 
teen months  old  at  the  time  of  making  the  tests. 
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Before  turning  down  into  the  form  of  specimen  for  alternate  stresses 
the  internal  strains  in  specimen  A  were  investigated  as  follows: 


Tbree  ganged  lengths  120^  apart,  laid  off  on  bar,  and  measured  as 
follows: 


A 

B 

0 

Inth€9. 
10.0042 

Inehe$. 
10. 0010 

Inches. 
10.0028 

The  bar  was  now  turned  down  to  3"  diameter,  a  length  of  9}"  sym- 
metrical with  the  ganged  lengths,  and  measurements  again  taken  as 
follows: 


A 

B 

C 

Inehet. 
10.0U05 

In'-hes. 
9. 9978 

Inehex. 
B.9998 

The  bar  therefore  shortened  along  the  gauged  lengths. 


A 

B 

C 

Inch. 
.0037 

Inch. 
.0032 

Inch. 
.0030 

Mean  contraction,  ".0033. 

As  this  contraction  occurred  in  the  length  9J"  where  the  bar  was 
turned  down  in  diameter,  the  corresponding  mean  compressive  stress, 
assuming  a  modulus  of  elasticity  of  27,000,000  pounds  per  square  inch, 
was  9,379  pounds  per  square  inch. 

The  sectional  area  of  the  annular  ring  of  metal  cut  away  being 
(11.0447-7.0686)  3.9761  square  inches,  this  compressive  stress  represents 
the  gross  load,  37,290  pounds. 
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Ganged  length  now  measures  10".0165  when  referred  to  the  standard 
bar. 

Stem  tamed  down  to  2".620  diameter  by  9".16  long. 

'Gauged  length  after  turning  down  stem  KK'.OISO,  indicating  a 
shortening  of  ".0015  in  9".16. 

The  bar  was  heated  full  cherry  red  and  cooled  in  the  open  air;  one 
end  reached  a  higher  temperature,  a  bright  red. 

Again  placed  in  the  testing  machine  and  test  completed  by  tension. 

Diameter,  2".620. 

Sectional  area,  4.98  square  inches.    Gauged  length,  9'\ 


Applied  loads. 

Elongation 
perlnoh. 

SncoeaaiTe 

elongation 

perlnoh. 

Pennanent 
Bet. 

Saccesaire 

permanent 

set. 

Bemarka. 

Total. 

Persqaare 
inch. 

Poundi, 
4,980 

49,800 

99,600 

119,520 

124,500 
129.480 
134,460 
139,440 
144,420 
149,400 
150,360 
169. 320 
179.280 
189, 240 
199.200 
209,160 
219,120 
224,950 

Poundt. 
1,000 

10,000 
20,000 
24,000 

25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
82,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44,000 
45,170 

Inch. 
0. 

.000389 
.000822 

Inch. 
0. 

.000389 
.000433 

Inch, 
0. 

.000044 
.000078 

Inch. 
0. 

.000044 
.000034 

Micrometer  a^JuBted 
to  aero. 

Elaaticlimit.  Approx* 
imate. 

Tensile  strength. 

.002679 

.0(14400 

.006056 

.068833 

.011500 

.014356 

.02U 

.0300 

.0379 

.0511 

.0678 

.0878 

.1333 

.2144 

.001857 

.001721 

.001656 

.0f>2777 

.002667 

.002856 

.006744 

.0089 

.0079 

.0132 

.0167 

.0200 

.0455 

.0811 

.001745 

.001667 

.013111 

.011366 

Immediately  after  reaching  the  tensile  strength  there  was  a  brief  in- 
terruption in  the  progress  of  stretching  to  allow  an  opportunity  to 
measure  the  total  stretch  of  the  bar  at  that  time. 

Upon  resuming  the  test  it  was  found  that  224,950  pounds  total  load, 
which  in  the  first  instance  was  causing  continuous  stretching,  did  not 
now  cause  any  further  elongation. 

The  load  was  gradually  increased  to  227,500  pounds  when  rapid 
stretching  was  again  resumed.  The  load  then  began  to  fall  slowly  as 
stretching  proceeded,  and  the  test  was  again  discontinued  when  the  load 
had  fallen  to  225,000 pounds — the  total  elongation  at  the  timebeing  2'M3. 

A  rest  of  fifteen  hours  without  load  was  given  the  bar  for  thepurpose  of 
ascertaining  the  efi'ectof  this  additional  rest  upon  the  tensile  resistance. 

Under  earlier  stresses,  but  after  the  bar  had  received  a  considerable 
X>ermanent  set,  the  metal  was  observed  to  possess  a  decided  tendency 
to  display  periods  of  rigidity  under  increased  stresses  if  the  stretch- 
ing was  not  continuous. 

After  a  rest  of  fifteen  hours  without  load  the  test  was  resumed. 

The  tensile  stress  was  increased  to  253,700  pounds  before  rapid 
stretching  was  renewed. 

The  stress  slowly  fell  to  250,000  pounds  when  the  total  stretch  had 
reached  2'M5  in  9  inches.  Then  the  load  was  released  and  the  bar 
taken  from  the  testing  machine. 

Test  resumed  after  resting  forty-two  days. 

Tensile  strength  260,100  pounds =52,230  pounds  per  square  inch  on 
the  original  section. 

Total  elongation  in  9  inches  2'^55=28.3  per  cent. 

Diameter  at  fracture,  2".03.    Area,  3.24  square  inches. 

Contraction  of -area,  34.9  per  cent. 

Appearance  of  fracture,granu1ar60  percent^  fibrous  center  40  per  cent. 
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ALTERNATE   AND   REPEATED    STRAINING. 


Appearance  of  fracture,  uniform  granular,  except  at  the  circumfer- 
ence there  were  dark  colored  spots  extending  ''.05  to  ''.08  toward  the 
center  of  the  bar. 

The  cause  of  these  dark  colored  spots  is  unknown,  but  their  presence 
may  be  due  to  cracks,  which  existed  before  annealing,  and  were  discol- 
ored at  that  time. 

Fractured  end  turned  down  to  a  smaller  specimen  and  again  tested 
by  tension. 


OriffinaL 
fracture 


1: 


ST.» 


T 

± 


JO' 


S3 


Sectional  area,  4.03  square  inches. 

Tensile  strength,  116,500  pounds  =  28,920  i>ounds  per  square  inch. 
Fractured  9|"  from  original  fracture,  or  4^^'  from  neck  of  prescnl 
specimen. 
Ax)pearance  of  fracture,  uniform  granular. 
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ALTERNATE   AND   REPEATED   STRAINING. 


Fractured  at  tbe  neck.    Appearance,  uniform  granular. 

Minute  cracks  developed,  visible  on  the  surface  of  the  stem,  taking 
irregular  zigzag  directions. 

Fractured  end  turned  down  to  a  smaller  specimen  and  again  tested 
by  tension. 


I 

\ — 


ITJ*^  9 


1 


Sectional  area,  3.14  square  inches. 

Tensile  strength,  8G,980  pounds  =  27,700  pounds  per  square  inch. 

Fractured  6J"  from  original  fracture,  or  2f "  from  neck  of  present 
specimen. 

The  present  fracture  occurred  1"  inside  the  neck  on  the  original 
specimen. 

Appearance  of  fracture,  uniform  granular. 
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No.  6758. 

GA8T  Iron  Bab. 

Marks,  OOBi. 
Diameter,  3". 

Sectional  nrea,  7.068  square  inches. 

Tensile  strength,  203,900  poands  =  28.840  pounds  per  square  inch. 
Fractured  at  root  of  thread,  which  was  3''.(i6  diameter  =  10.46  square 
inches  area. 
Tensile  strength  per  square  inch  at  root  of  thread  19,490  pounds. 
Appearance  of  fracture,  granular,  mottled. 


No.  6769. 

Cast  Iron  Bar. 

Marks,  11  M  6. 

Diameter,  3". 

Sectional  area,  7.068  square  inches. 

Tensile  strength,  205,700  pounds  =  29,100  per  square  inch. 

Fractured  at  the  neck.     Appearance,  granular,  mottled. 


No.  6760. 
Cast  Iron  Bar. 

Marks,  ^^^^ 

Diameter,  3'\ 

Sectional  area,  7.068  square  inches. 

Gauged  length,  10". 


Applied  loads. 


Total. 

Per  Bouare 
inon. 

Pounds. 

PoundM. 

7,068 

1,000 

14, 136 

2,000 

21,204 

3,000 

28,272 

4,000 

35,340 

5,000 

42,408 

6.000 

49,476 

7,000 

56.  &U 

8,000 

63,612 

9,000 

70,680 

10,000 

77,748 

11,000 

84,816 

12,000 

91,884 

13,000 

98,052 

14,000 

IOC,  020 

15,000 

113.088 

16,000 

120,156 

17, 0()0 

127,224 

18,000 

134, 292 

19,000 

141,360 

20,000 

148.428 

21,000 

155,496 

22,000 

162, 564 

23,000 

160.632 

24,000 

170. 700 

25,000 

212,700 

80,000 

Elongation 
per  inch. 

Snccesaive 

elonf^ation 

per  inch. 

! 

Permanent 
aet. 

Siiccojwivo 

penuaiiout 

set. 

Inch, 
0. 
.00007 

Inch. 

0. 

.00007 
.00005 
.00004 
.00006 
.00006 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00008 
.00005 
.00008 
.OU007 
.00007 
.00008 

..00010 
.00010 
.00010 
.00014 
.00014 
.00018 
.00021 

Inch. 
0. 

Inch. 
0. 

.00012 

.00016 

............ 

.00022 
.00028 

.00002 

.00002 

.00033 

.00038 

.00043 

.00048 
.00054 

.00005 

.00003 

.00060 

.00068 

.00073 
.00081 

.00008 

.00003 

.00088 
.00095 

.00013 

.00005 

.00103 
.00113 

.00015 

.00002 

.00123 
.00133 

.00021 

.00006 

.00147 
.00161 

.00031 

.00010 

.00179 
.00200 

.00048 
.00062 

.00017 
.00014 

Bemarka. 


Initial  load. 


Tensile  stren(|;th. 


Fractured  V'A  from  neck.    Appearance,  granular,  mottled. 
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ALTERNATE  AND  REPEATED  STRAINING. 


No.  57G1. 

Oast  Iron  Bar. 

Marks,  11  B  6. 

Diameter,  3". 

Sectional  area,  7.068  square  iuclies. 

Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Sncceftsive 

Permanent 
set. 

Sacoesslve 

TotaL 

Per  square 
inch. 

eloiiffatiou 
per  mch. 

permanent 

B«rt. 

Remarks. 

Pounda, 

7,068 

14,136 

21,204 

28,272 

35,340 

42.406 

49,476 

66,544 

63,612 

70.680 

77,748 

84,816 

91,884 

98,962 

106,020 

113.088 

120,166 

127.224 

134,292 

141.360 

148, 428 

155.496 

162.664 

169,632 

176. 700 

212,700 

P<nind». 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,000 

Inch. 
0. 

.00007 
.00012 
.00016 
.00022 
.00027 
.00033 
.00037 
.00043 
.00050 
.00055 
.00061 
.00067 
.00074 
.00080 
.00089 
.00096 
.00105 
.00114 
.00125 
.00136 
.00148 
.00164 
.00184 
.00201 

Ineh. 
0. 
.00007 
.00005 
.00004 
.00006 
.00005 
.00006 
.00004 
.00006 
.00007 
.00005 
.00006 
.00006 
.00007 
.00006 
.00009 
.00007 
,00009 
.00009 
.00011 
.00010 
,00013 
.00016 
.O0.)20 
.00017 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 

.00001 

.00001 

.00004 

.00003 

.00007 
.00010 

.00003 
.00003 

.00013 

.00003 

.00020 

.00007 

.00029 

.00009 

.00047 
.00059 

.00018 
.00012 

Tensile  strength. 

Fractured,  ''.9  from  neck.    Appearance,  granular,  mottled. 
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CAST  lEOH. 

Sand  Casting. 
No.  2770. 


Original  dimensions  of  specimen: 
Length,  12".97. 
Diameter,  3". 

Sectional  area,  7.069  square  inches. 
Gauged  length,  10". 

(See  Report  1889,  page  G51,  for  earlier  test  of  this  specimen, 
resumed  after  a  period  of  rest  of  four  months.) 


Test 


Applied  loads. 


Total. 


Poiinda. 

7,069 

85,345 

70,690 

106,035 

141.380 

176. 725 

212.070 

247. 415 

282,760 

247,41!> 

212. 070 

170,725 

141,380 

106,035 

70,690 

35,345 

70,690 

106,035 

141, 380 

106,035 

70.600 

35,345 

85,345 

70,090 

106. 035 

141,380 

176, 725 

212,070 

247,415 

282, 760 

247,415 

212, 070 

176.  725 

141,  .380 

106,035 

70,090 

35,345 

282,760 

7,069 

.^O,  345 

70,690 

lOU.  035 

141.380 

176. 725 

212.070 

247, 415 

282,760 

247. 415 

212. 070 

176,725 

106,035 

70.690 

35,345 

282,760 
318. 105 
353,450 
421,140 


Por  square 
.   incn. 


In  gauged  length. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30.000 
35.000 
40,000 
34,000 
30,000 
25,000 
20.000 
15.000 
10,000 
5,000 
10,000 
15,000 
20,000 
15,000 
10,000 
5,000 
5.000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
85,000 
30,000 
25.000 
20,000 
15.000 
10.000 
5,000 

40,000 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30, 000 
35,000 
40,000 
35,000 
30,000 
25,000 
15,000 
10,000 
5.000 

40,000 
45,000 
50,000 
60,000 


Com- 
pression. 


Inch. 


.0790 
.0818 
.0847 
.0876 
.0905 
.0937 
.0968 
.0999 
.0975 
.0949 
.0918 
.0889 
.0860 
.0830 
.0795 
.0817 
.0848 
.0877 
.0850 
.0822 
.0793 
.0789 
.0817 
.0847 
.0877 
.0906 
.0036 
.0966 
.0998 
.0974 
.0944 
.0917 
.0888 
.0857 
.  08-^7 
.0795 


.0790 
.0819 
.0848 
.0878 
.0907 
.09o6 
.0966 
.0990 
.0970 
.0943 
.0916 
.0857 
.0825 
.0794 

.0995 
.1028 
.1067 
.1177 


IncJi. 
.  0769      Permanent  set  when  test  was  discontinued. 


0700 


07G9 


0769 


0769 


.0769 


Repeated  100  times  In  ono  hour  and  a  quarter. 
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No.  2770— Continued. 


Applied  loads. 


ToUl. 


Poundi. 

388,706 

S58,46D 

818, 105 

282, 760 

247,415 

212,070 

176,725 

141,380 

106,035 

70.690 

35,345 

35,345 

70,690 

106,035 

141,380 

176,725 

212,070 

247,415 

282,760 

318, 10b 

353,450 

388,796 

424, 140 

388,795 

353,450 

318, 105 

282,780 

247,415 

212, 070 

176,725 

141,380 

106,035 

70.690 

35,345 

85,345 

70,690" 

106,035 

141,380 

176,725 

212, 070 

247,415 

282,760 

247,415 

212,070 

176, 726 

141,380 

106,035 

70,690 

85,845 


Per  saoAio 
incn. 


PoundM, 
55,000 
50,000 
45,000 
40,000 
85,000 
30,000 
25,000 
20,000 
15,000 
lO.OtO 
5,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
46,000 
60,000 
56.000 
00,000 
55.000 
60,000 
45,000 
40,000 
85.000 
80,000 
25,000 
20,000 
16,000 
10,000 
6,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
6,000 


In  gauged  length. 


Compree* 
slon. 


Inek. 
.1160 
.1134 
.1106 
.1080 
.1050 
.1020 
.0989 
.0956 
.0920 
.0884 
.0842 
.0830 
.0858 
.0887 
.0917 
.0946 
.0977 
.1007 
.1041 
.1073 
.1107 
.1144 
.1105 
.  1173 
.1146 
.1110 
.1091 
.1063 
.1033 
.1000 
.0970 
.0035 
.0809 
.0858 

.  .0843 
.0873 
.0903 
.0031 
.0902 
.0991 
.1(»24 
.1055 
.1028 
.1000 
.0973 
.0944 
.0915 
.0883 
.0850 


Set. 


Bemarks. 


Inch. 


C806 


.0820 


0820 


Total  length,  12''.870. 

Specimen  heated  by  being  placed  on  hot  plates  till  its  length  was 
12".938  .  • .  expansion  =  .''008. 

Estimated  temperature,  1,222^  Fahr. 

Cooled  in  the  op^n  air. 

The  apparent  length  of  the  bar  after  above  annealing  and  coolinir 
was  12".872. 

The  recovery  of  ."002  here  shown  received  confirmation  by  the 
micrometer  used  for  measuring  the  compression  within  the  gauged 
length,  which  appeared  to  show  a  recovery  of  •"0032. 

The  change  in  condition  of  the  measured  surftices  which  occurred 
during  the  annealing  process  prevented  a  closer  determination  of  the 
effect  of  annealing  on  the  length  of  the  bar,  but  from  these  measure- 
ments it  is  probable  that  annealing  produced  a  permanent  elongation 
of  the  bar. 
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No.  2770— Continued. 


Applied  loads. 

In  gauged  iengtli. 

Bomarkt. 

Total. 

Per  Miiare 
inon. 

Compres- 
aion. 

Set 

Pounds. 

7.009 

35,345 

70.600 

106.035 

141.380 

176.725 

212. 070 

247. 415 

282,760 

247,415 

212, 070 

176. 725 
141,380 
106.035 

70,690 
35,345 
35,345 
70,600 
106,035 
141.380 
176.725 
212,070 
247.415 
141,380 
282.700 
353,450 
421, 140 
459.485 
494,830 
459.485 
424. 140 
388.795 
353,450 
318. 105 
282,760 
247,415 
212. 070 
176.725 
141,380 
106.035 
70,690 
35,345 
35.345 
70,690 
106.035 
141,380 
176.725 
212,070 
247,415 
282,760 
247. 415 
212,070 

176. 726 
141,380 
106,o:i5 

70,090 
35.315 
565, 51*0 
630,175 
494.830 
450.485 
424.  140 
388,795 
353,450 
318, 105 
282,760 
247, 415 
212, 070 
176,725 
141,380 
106,035 
70,690 
36,346 

Pounds. 
1.000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
35,000 
40.000 
85,000 
80,000 
26,000 
20,000 
15.000 
10,000 
5,000 
6,000 
10,000 
15.000 
20,000 
25.009 
30,000 
35,000 
20,000 
40,000 
60,000 
60.000 
65,000 
70.000 
65.000 
60.000 
55,000 
50.000 
45,000 
40,000 
85.090 
30.000 
25,000 
20.000 
15.000 
10,0i)0 
5.0U0 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
35,000 
30.000 
25.U00 
20.000 
15.000 
10,000 
5,000 
80,000 
75,000 
70,000 
65,000 
60.000 
55.000 
60,000 
46,000 
40.000 
35.000 
30,000 
25.000 
20,000 
15,000 
10,000 
6.000 

Ineh. 

Itieh. 
.0788 

• 

.0607 
.0837 
.0867 
.0808 
.0927 
.0957 
.0987 
.1018 
.0992 
.0964 
.0938 
.0007 
.0878 
.0847 
.0816 
.0812 
.0842 
.0870 
.0900 
.0930 
.0959 
.0088 
.0907 
.1017 
.1082 
.1109 
.1230 
.1695 
.1677 
.1050 
.1024 
.1607 
.1569 
.1540 
.1509 
.1478 
.1445 
.1409 
.1373 
.1  30 
.1285 
.1259 
.1289 
.1320 
.1348 
,1380 
.1400 
.1440 
.1473 
.1447 
.1420 
.1392 
.1362 
.1332 
.1300 
.1266 

.0788 

.0789  ■ 

.0700 

.0792 

.0792 

.0793 
.0M» 
.0831 

•  •  •  ■ 

.1241 

Set  after  15  minntea'  reat  'M23S. 

After  reating  1  hour. 

.1238 

.2703 
.2679 
.2652 
.2625 
.2598 
.2568 
.2540 
.2507 
.2475 
.3440 
.2405 
.2366 
.2323 
.2279 
.2227 

• 

.2173 
.2160 

85.345 

70,690 

106,035 

5,000 
10,000 
15.000 

.2190 
.2220 
.2250 

• 
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No,  2770— Continued. 


Applied  loads. 


Total. 


Poundn. 
141,380 
17«,726 
212,070 

247. 415 
282,760 
247,415 
212. 070 
176, 725 
141.380 
106,035 

70,690 
85.345 
600,865 
530, 175 
404,830 
459,485 
424, 140 
388,795 
353,450 
318, 105 
282.760 

247. 416 
212, 070 
176, 725 
141,380 
106,035 

70,600 

85,345 

85,345 

70,680 

106,035 

141, 380 

176, 725 

212, 070 

247,415 

282,760 

247, 415 

212, 070 

176. 725 

141. 3H0 

lOG, 035 

70,690 

35,345 

636,210 


Per  sqaarv 
inon. 


Pounds. 

20,000 
25.000 
30,000 
35,0J0 
40,000 
35.000 

ao.ixx) 

25,000 
20,000 
15,000 
10,000 
5,000 
85,000 
75.000 
70,000 
65,000 
60,000 
55,000 
50,000 
45,000 
40,000 
85,  COO 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
35,000 
40.000 
85,000 
30,000 

25,000 
20,000 
15,000 
10,000 
5,000 

90,000 


In  ganged  length. 


Compres* 
sion. 


Inch. 

.2280 
.2310 
.2342 
.2378 
.2405 
.2379 
.2352 
.2322 
.2293 
.2262 
.2232 
.2199 


.3398 
.3374 
.  3345 
.33J6 
.3288 
.3256 
.3227 
.3105 
.3160 
.3127 
.3088 
.3045 
.3006 
.2955 
.2900 
.2868 
.2898 
.2930 
.2958 
.2987 
.3019 
.3050 
.3080 
.3058 
.3028 

.3003 
.2975 
.2943 
.2911 
.2875 


Set. 


Inch. 


.2164 


.2840 


,2844 


Ilemarka. 


Specimen  bent.    Assnmea  an  ogee  abapo. 


Maximum  load  applied. 


Metal  began  to  disintegrate  at  spongy  spot  near  the  end  of  the  speci- 
men. 

Cracks  obliqne  to  the  axis  of  the  specimen  developed  on  part  of  the 
cylindrical  stulaee. 
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CAST  IBON  AND  PIG  IRONS. 
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CHILLED   CAST  IKON. 


COMPBESSIOH  TESTS  OF  CHILLSD  CAST  IBOH. 
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For  the  original  tests  of  these  specimens,  see  Report  of  tests  1889, 
pages  653,  656. 

The  interior  nnchilled  metal  was  bored  out,  leaving  the  hardened 
sliell  to  be  tested  in  the  present  instance. 

No.  5771. 
OsiaiNAL  Test  Ko.  2778. 


Average  diameter  of  hole,  2".57. 
Sectional  area,  1.65  square  inches. 
Ganged  length,  9.94  square  inches. 


Applied  loads. 

In  ganged  lengtlis. 

Bemarka. 

Total. 

Per  square 

Com- 
pression. 

Set. 

Pounds, 

PtmndM. 

Jneh, 

Inch. 

l,e60 

1,000 

0. 

0. 

Initial  load. 

8.250 

5,000 

.0022 

.0001 

16,500 

10,000 

.0044 

.0002 

31,750 

15,000 

.0065 

.0003 

33,000 

20,000 

.0087 

.0004 

41, 250 

25,000 

.0110 

.0005 

E=23,660,000,  between  5,000  and  40,000  poonda 

49,500 

30,000 

.0132 

.0006 

per  square  inch. 

57,750 

35,000 

.0153 

.0006 

66,000 

40,000 

.0175 

.0007 

74, 250 

45,000 

.0197 

.0008 

82,500 

50,000 

.0220 

.0009 

00,750 

55,000 

.0244 

.0012 

99.000 

60,000 

.0268 

.0013 

107, 250 

65,000 

.0291 

.0014 

115.500 

70,000 

.0314 

.0015 

Snapping  soond. 

123,750 

75.000 

.03.19 

.0016 

» 

132,000 

80,000 

.0363 

.0019 

Test  discontinued,  removed  from  the  testing  macliine,  and  heated 
bright  red,  then  cooled  in  the  open  air. 

After  heating  as  above,  the  metal  which  was  chilled  was  softened 
and  could  be  filed  easily. 

Test  resumed. 
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CHILLED   CAST   IRON. 


No.  6771 — Continued. 


Applied  loada. 

III  ganged  length. 

Bemarks. 

Total. 

Per  snnare 
incn. 

Comprea- 
sion. 

Set. 

Pound*. 
1,650 
8,250 
16,500 
24,750 
83.000 
41,250 

49,500 
67,750 
66,000 
74,250 
82,500 
90,750 
99,000 
8,250 
16,500 
24,750 
33,000 
41,250 
152,300 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 

30.000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
5,000 
10,000 
15,000 
20,000 
25,000 
92,300 

Jneh. 

0. 

.0010 
.0020 
.0052 
.0076 
.0100 

.0127 
.0152 
.0170 
.0210 
.0250 
.0306 
.0406 
.0146 
.0160 
.0191 
.0214 
.0236 

Inch, 

0. 

0. 

.0001 
.0003 
.0004 
.0006 

.0008 
.0010 
.0013 
.0018 
.0032 
.0060 
.0130 

Micrometor  reset  at  lero. 

S  =:  22,800.000,  between  5,000  and  40,000  poondi 
per  square  incli. 

Ultimate  stren^h. 

.OL'W 



Burst  into  small  fragments. 


No.  5772. 


Original  Test  No.  2896. 


Diameter  of  hole,  3".67. 
Sectional  area,  1.55  square  inches. 
Gauged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Uomarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Jneh, 

1,550 

1,000 

0. 

0. 

Initial  load. 

7.750 

5,000 

.0019 

0. 

15,500 

10,000 

.0040 

0. 

23,250 

15,000 

.0060 

0. 

31,000 

20,000 

.0080 

.0001 

88,750 

25,000 

.0097 

.0001 

E  =  24,820,000,  between  5,000  and  40,000  ponads 
per  square  inch. 

46,500 

80,000 

.0121 

.0001 

54,250 

85,000 

.0142 

.0002 

62,000 

40,000 

.0163 

.0003 

69,750 

45,000 

.0184 

.0004 

77.500 

60,000 

.0206 

.0005 

85,250 

55,000 

.0228 

.0008 

93,000 

60,000 

.0249 

.0009 

100,750 

65,000 

.0271 

.OOU 

108,500 

70,000 

.0293 

.0013 

116,250 

75,000 

.0317 

.0015 

124,000 

80,000 

.0342 

.0019 

Snapping  sonnd. 
Ultimate  strength. 

100,900 

123,160 

Burst  into  small  fragments. 

From  the  appearance  of  the  fragments  the  metal  was  chilled  to  a 
depth  of  .07:ir ;  hence  in  this  specimen  about  seven- thirteenths  of  the 
thickness  of  the  walls  was  hai*d  chilled  iron,  the  remaining  part  being 
unchilled  metaU 


STEEL   PROM   SPRINGFIELD   ARMORY. 
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TWO  SPECIMENS  OF  STEEL  FROM  SPBIVaFIELD  ABUOBT. 

Ko.  6545. 


^S94 


BVk 


— ^ 


r 


Marks,  I W. 

8ectional  area,  .25  sqnare  inch. 

Elastic  limit,  11,200  x>oand6=44,800  pounds  per  square  inch. 

Tensile  strength,  21,680  poands=d6,720  pounds  per  square  inch. 

Elongation  in  2  inches  '^53=26:5  per  cent. 

Elongation  of  inch  sections,  ".31*,  ''.22. 

Diameter  at  fracture,  ''.43.    Area,  .145  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Appearance  of  fracture,  silky.    Cup  shaped. 


M^o.  5546. 


370S 


s 


> 


ry^iTi  —^^ 


L 


IT 


Marks,  F  C  8. 

Sectional  area,  .25  square  inch. 

Elastic  limit,  17,800  ponnds=7 1,200  pounds  per  square  inch. 

Tensile  strength^  27,120  pounds =108,480  x>ounds  per  square  inch. 

Elongation  in  1  inch,  ".22. 

Diameter  at  fracture,  ".49.   Area,  .189  square  inch. 

Contraction  of  area,  24.6  per  cent. 

Appearance  of  fracture,  fine  granular  3  dull  eccentric  spot. 


RAILWAY  AXLES. 
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BAILWAT  AXLE& 

Specimens  Nos.  4729  and  4730  were  from  the  fractured  journal  of  a 
wrought  axle. 

The  axle  was  from  a  palace-car  four-wheel  truck,  and  had  been  in 
service  about  three  years;  the  exact  time  is  not  known. 

The  journal  had  a  progressive  anmilar  fracture  which  had  reduced 
the  solid  metal  to  2'M  diameter  at  the  time  of  final  rupture. 

Specimens  Nos.  4731  and  4732  were  from  a  section  of  a  new  wrought- 
iron  axle. 

The  hammered  specimens  were  metal  drawn  down  from  new  axles. 

Two  LONaiTITDINAIi  SPBGIMENS  FROM  FBA.CTUSED  JoUBNAL. 

No.  4729. 

Diameter  ".564. 

Sectional  area,  .25  square  inch.  * 

Gauged  length,  4". 


Applied  loads. 

In  gaiif«d  length. 

Romarka. 

Total. 

Peraauare 
inon. 

Slongation. 

Sat. 

PouindB, 

250 

1,250 

2,500 

5,000 

5,250 

5.500 

5,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7.2S0 

7,500 

7,750 

8.000 

8,250 

8,500 

8,760 

9,000 

9,260 

9,500 

9,760 

10,000 

10,260 

10,600 

10,760 

11,000 

11,480 

0 

PtninOM, 
1,000 
5,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
86,000 
88,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,920 
0 

Jn«lk. 

0. 

.0003 
.OOU 
.0025 
.0031 
.0069 
.0184 
.0265 
.0300 
.0405 
.0480 
.0580 
.0050 
.0823 
.0891 
.1020 
.1150 
.1520 
.17 
.19 
.21 
.23 
.26 
.29 
.82 
.86 
.40 
.48 

IfUik, 

0. 

Initial  load. 
Elaatio  limit. 

Tanafle  atnngtk. 
=-25.0  per  oent. 

0. 

LOO 

Elongation  of  inch  sections:  '^44,  ''.21,  'M9,  'Me. 
Diameter  at  fracture,  ".43.    Area,  .145  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Fractured  ".9  from  neck.    Appearance,  fibrous. 
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RAILWAY  AXLE. 


No.  4730. 

Diameter,  ''.664. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  4t". 


▲pplMkMds. 

Im.  gauged  length. 

Remarka. 

TotaL 

PerMnare 
iaoh. 

Elongation. 

Set 

Potmib. 
260 
1,290 
2,500 

4.500 
4,750 
5,000 
§,280 
1,500 
5,750 
8,000 
8,260 
8,500 
8l750 

JPffUIMb. 

1.000 
5,U00 
10,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 
24.000 
25,000 
28.000 
97  nM 

IfUhu. 
0. 
.d004 

.0014 
.0026 
.0029 
.0033 
.0050 
.0060 
.0239 
.0310 
.0300 
.0483 
.0582 
.0888 
.0745 
.0680 
.0880 
.1130 
.1250 
.1430 
.1580 
.1830 
.2800 
.2250 
.2500 
2850 
.8188 
.89 
.45 
.58 

Inch, 
0. 

Initial  lead. 

• 

...... ...... 

naatlA  limit. 

WWW.'..'... 

.0010 

* 

• 

Tcnnlle  strength. 
=20.8  percent. 

y  000           «t  Ano 

7,260 
7,500 
7,750 
8,000 

8^ 
8,750 
8,000 

9,250 

0,500 

8,750 

10,000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,280 

0 

28,000 
30,000 
31,000 
32,000 
38,000 
84,000 
85,000 
38,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
45,120 
0 

.74 



1.07 

Elongation  of  inch  sections,  ''.20,  ".27,  ".42»,  ".18. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.4  x>er  cent. 
Fractured  2".3  from  neck.    Appearancei  fibrous. 


BAILWAT   AXLE. 
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Two    SPBOnCENS    FBOM    A    SBGTION    OF  AXLE    16"   LONG    BY    5^'' 

DIAMETEB. 


No.  4731. 


Diameter,  1".129, 

Sectional  area,  1  square  inch. 

Gauged  length,  10'^ 


Applto^  loads. 

In  ganged  length. 

Remark!. 

TotaL 

PerMmare 
inch. 

Ekmgatiott. 

Set. 

Potmdt, 

t,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
28,000 
80,000 
81,000 
82,000 
38,000 
84,000 
35,000 
86,000 
87,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
16,000 
17.000 
18.000 
18,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27.000 
28,000 
28,000 
30,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
97  000 

0. 

.0014 
.0082 
.0060 
.0062 
.0057 
.0060 
.0065 
.0070 
.0078 
.0088 
.0131 
.0250 
.0431 
.0831 
.0720 
.0850 
.1280 
.1550 
.1830 
.2100 
.2320 
.2760 
.82 
.36 
.40 
.46 
.51 
.58 

.60 
.61 
.88 

Jnek. 

0. 

0. 

IniUalloMl. 

.0002 

KlMtlc  limit 

•••••••••••• 

f 

.0340 

Rested  1  honr  without  load. 

Tensile  strength. 
=  18.4  per  oeut. 

38,000    i        38.000 
30,000            30,000 
40,000    i        40,000 

42.000            42,000 
43.000            43,000 
44,000    :        44,000 
45,000    '        i5.U00 

• 

1.08 
1.26 

•••••••••■•• 

46,000 
0 

46.000 
0 

1.84 

Elongation  of  inch  sections:  ".12,  ".29,»  ".11,  ".11,  ".12,  ".11,  ".10, 
".12,  ".14,  ".12. 

Diameter  at  fracture,  ."1.    Area,  ".785  square  inch. 

Contraction  of  area,  21.5  per  cent. 

Fractured  1".5  from  neck.  Appearance,  dull  fibrous,  slightly  gran- 
ular.   Opened  cracks  along  sur&oe  of  the  stenu 
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RAILWAY  AXLE. 


Ko.  4732. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  10''. 


Api»]led  loads. 

In  ganged  length. 

Total. 

inch. 

Elongation. 

Set. 

Bemarks. 

FOMfMlf. 

1,000 
6,000 
10,000 
U,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,600 
81,000 
82,000 
38,000 
84,000 
85,000 
36.000 
37,000 
38,000 
39,000 
40,000 

48,000 

44,000 

45,000 

0 

PoundM. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,(100 
29,000 
80,000 
81.000 
82,000 
88,000 
84,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 

48,000 

44,000 

45,000 

0 

Inehst. 
0. 
.0016 
.0032 
.0049 
.0055 
.0058 
.0061 
.0066 
.0069 
.0083 
.0130 
.0290 
.0408 
.0573 
.0770 
.0950 
.1212 
.1400 
.1650 
.1020 
.2280 
.2540 
.2900 
.8290 
.89 
.48 
.49 
.56 
.61 

.62 

.94 
1.15 
1.17 

Indi. 
0. 

Initial  load. 

.0006 

Elastic  limit. 

Rested  40  minutes  witbont  load. 

Tensile  strength. 
=  11.7  per  cent. 

.0481 

Elongation  of  inch  sections:  Ml,  M6,  M9»,  ''.12, 'UO, 'Ml,  MO, 
".10,  ".09,  ".10. 

Diameter  at  fracture,  1".04.  Area,  .849  square  inch. 

Contraction  of  area,  15.1  per  cent. 

Fractured  2".7  from  neck.  Api>earance,  granular  90  per  cent; 
fibrous  10  per  cent.    Opened  cracks  along  the  surfiEMse  of  stem. 


bailwat  axle. 
Hasocbbed  Specimens. 


471 


Q 


t 


F 


^ 


5 


Ko.  6780. 

Mark,  1. 

Specimen  drawn  down  from  a  new  axle  made  of  liorseslioe  iron. 

Diameter,  1".017. 

Sectional  area,  .812  sqnare  inch. 

Elastic  limit,  21,300  poand8=26,230  ponnda  per  square  inch. 

Tensile  strength,  40,860  pottnd8=50,320  ])ound8  per  square  inch. 

Elongation  in  6  inches,  l'^51=25.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".30,  ".49»,  ".20,  ".17,  ".17. 

Diameter  at  fracture,  ".76.    Area,  .454  square  inch. 

Contraction  of  area,  44.1  per  cent. 

Appearance  of  fracture^  fibrous. 


Ko.  5781. 

Marks,  11. 

Specimen  drawn  down  from  a  new  axle  made  of  scrap  iron. 

Diameter,  1".019. 

Sectional  area.  .815  square  inch. 

Elastic  limit,  25,200  pounds=30,920  pounds  per  square  inch.. 

Tensile  strength,  42,700  pounds=52,390  pounds  per  square  inch. 

Elongation  in  6  inches,  l".48=r24.7  per  cent. 

Elongation  of  inch  sections,  ".30*,  ".35*,  ".IG,  ".21,  ".28,  ".18. 

Appearance  of  fracture,  fibrous. 


RAILWAY  DRIVING  WHEEL  TIRES. 


SPECIMENS  PROM  SECTIONS  OP  OLD  WHEELS. 
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RAILWAY   DRIVING   WEEEL   TIRES. 
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The  brands  of  the  tires  and  their  cross-section  dimensions  were  as 
foUows: 


Number 
of  tirB. 


1 
2 

8 

4 
5 
6 


Brand. 


I 


F.  Kmpp,  1871,  P.  VII,U.S 

Viokera 

Kosbua  Iron  and  Steel  Co.    Cast  Steel  1876 

.1  Standard  ± 

Midvale  S.  Co.  jf  24607 

Standard 


Dimenaiona. 


Width. 


Inehea. 


Thick, 
nesa. 


Xficftea. 
1.47 
1.75 
1.8 
1.65 
1.63 
3 


Kos.  1  to  5,  inclusive,  were  old  flanged  tires;  the  thickness  here  re- 
corded is  the  minimum  to  which  they  have  been  reduced  in  service. 

Ko.  6  was  a  section  of  a  new  ^^blind^  tire.  Its  name  had  apparently 
been  stamped  on  recently,  not  being  the  original  brand  mark. 

The  specimens  were  taken  out  in  a  crosswise  diiectiou,  and  came 
from  the  middle  of  the  thickness  at  the  tread. 


CHEMICAL  COMPOSITION  OF  SECTIONS  FROM  RAILWAY  DRIVING 

WHEEL  TIRES. 


Tenaion 
teat 
num- 
ber. 

Mark. 

Carbon. 

Manfca- 
neae. 

Silicon. 

Sulphur. 

Phoapho- 

rua. 

Copper. 

Total. 

Graph- 
itic. 

Com- 
bined. 

4628 
4629 
4630 
4631 
*4632 
4633 

1 
2 
3 

4 
5 

• 

0.605 
0.460 
0. 472 
0.575 
0.663 
0.604 

0.028 
0.020 
0.017 
0.025 
0.020 
0.024 

0.477 
0.430 
0.455 
0.550 
0.543 
0.580 

0.330 
0.300 
0.376 
0.406 
0.360 
a560 

0.829 
0.142 
0.029 
0.283 
0.162 
0.145 

0.020 
0.014 
0.019 
0.062 
0.044 
0.051 

0.091 
0.058 
0.059 
0.071 
0.106 
0.063 

0.239 
0.041 
0.025 
0.045 
0.026 
0.027 
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RAILWAY   DRIVING   WHEEL   TIRES, 

No.  4628. 


Marks,  1. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loadB. 

In  gauged  length. 

Remarks. 

Total. 

Per  eqaare 
inch. 

Ilongation. 

Set. 

Potnufo. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

12,750 

13,000 

13,260 

13,500 

18,750 

PoundM. 
1,000 
5,000 
10.000 
20,000 
80.000 
40,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
63.000 
54,000 
fiSOQD 

InOi. 
0. 

.0004 
.0010 
.0021 
.0032 
.0042 
.0047 
.0048 
.0049 
.0051 
.0052 
.0065 
.0070 
.0078 
.0083 

Jnch. 
0. 
0. 

Initial  load. 
Elaatlc  limit. 

Tenaile  strength. 
=  9.3  per  cent. 

0. 
0. 

.0012 

.0099 

.0110 
.0130 
.0165 
.0200 
.  0230 

14. 000    !        56. 000 

14,500 
15.000 
15.500 
16,000 
16,500 
17.000 
17,600 
18.500 
19,500 
20,500 
21,500 
22.500 
23,500 
24,500 
25.500 
26.500 
27,420 
0 

58.000 

60.000 

62,000 

64,000 

66.000 

68,000 

70,000 

74.000 

78,000 

82,000 

86.000 

90.000 

94,000 

98,000 

102,000 

106,000 

109,680 

0 

.0270 

.0302 

.0330 

.0375 

.05 

.06 

.07 

.08 
.09 
.10 
.11 
.15 
.18 

.28 

Elongation  of  inch  sections :  ".16»,  ".07,  ".05. 
Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 
Contraction  of  area,  15  per  cent. 
Fractured  |"  from  neck.    Appearance,  granular. 
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No.  4629. 


Marks,  2. 

Diameter,  ".564. 

Sectional  area,  .25  square  inclu 

Gauged  length,  3^'. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqimre 
incli. 

Elongation. 

Set. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
13,000 
18,500 
14,000 
14,500 
16,000 
15,500 
16,000 
16,500 
17,000 
17.500 
38,500 
19,500 
20,500 
21.«00 
22,240 
0 

Poiundt. 
1,000 
6.000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
56,000 
58.000 
60,000 
62,000 
64.000 

'   66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
88.060 
0 

Imk. 

0. 

.0003 
.0010 
.0020 
.0029 
.0040 
.0041 
.0042 
.0135 
.0180 
.0240 
.0280 
.0300 
.0330 
.0349 
.0370 
.0425 
.0480 
.0545 
.0603 
.0670 
.0740 
.0820 
.0900 
.0990 
.1100 
.13 
.17 
.21 
.23 

Inth. 
0. 
0. 

Initial  load. 

• 

Elaatic  limit. 

• 

0. 

a 

••••••••«.•• 

.1000 

Teasile  strength. 
=  20. 7  per  cent. 

.62 

............ 

Elongation  of  inch  sections:  ".29,*  ".17,  ".15. 

Diameter  at  fracture,  ".46.    Area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Fractured  1".10  fiom  ueck.    Appearauce,  granular,  silky  center. 
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RAILWAY   DRIYINO   WHEEL   TIRES. 


No.  4630. 

Marks,  3. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

In  g»nged  length. 

Kcmnrks. 

TotaL 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

10,260 

10,  500 

10,750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,500 

14,000 

14,460 

0 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
64,000 
6«,000 
67,800 
0 

Jneh. 

0. 

,0004 
.0010 
.0020 
.0030 
.0041 
.0042 
.(K>44 
.0052 
.0085 
.0094 
.0110 
.0129 
.0145 
.0102 
.0179 
.0109 
.0210 
.0250 
.0298 

Inch, 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  1.3  per  cent. 

.0001 
.0002 

.0121 

.04 

Elongation  of  inch  sections:  ''.01,  ".02*,  ".01. 
Contraction  of  area  inappreciable. 

Fractured  1".3  from    neck.    Appearance   granular,    with  bolt 
flaky  metal  across  middle  of  surface. 
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No.  4631. 

Marks,  4. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUedlonds. 

In  ganged  length. 

Bemarks. 

ToUL 

PerMoaTe 
inoA. 

Elongation. 

Set. 

P&undM. 
250 
1,250 
2,600 
6,000 
7,600 
10,000 
11,250 
12,600 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,760 
16,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
28,560 
0 

Poimdf. 

1,000 

6,000 

10,000 

20,000 

80,000 

40,000 

45,000 

50,000 

61,000 

52,000 

58,000 

64,000 

66,000 

66,000 

67,000 

68,000 

69,000 

60,000 

62,000 

64,000 

66.000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

114,240 

0 

0. 

.0004 
.0010 
.0019 
.0030 
.0040 
.0016 
.0068 
.0055 
.0057 
.0050 
.0060 
.0062 
.0067 
.0071 
.0077 
.0083 
.0092 
.0116 
.0128 
.0164 
.0184 
.0219 
.0239 
.0267 
.0300 
.0333 
.0368 
.06 
.06 
.07 
.075 
.06 
.09 
.11 
.13 

Ineh. 
0. 
0. 

Inlti^load. 

0. 
0. 

.0001 

.0008 

KlasUo  limit 

• 

Tenafle  strength. 
=  4.7  per  cent. 

.14 

Elongation  of  inch  sections:  ''.07*,  ''.04,  ".03. 

Diameter  at  fracture,  ".55.    Area,  .2376  square  inch. 

Ck>ntraction  of  area,  4.8  per  cent. 

Fractured  ".75  from  neck.    Appearance,  medium  Hue  granular,  flaky. 
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RAILWAY   DBIVINQ    WHEEL   TIRES. 


No.  4632. 

Marks,  5. 

DiaDieter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads.            In  ganged  length. 

1 

Total. 

1 

Set. 

Kemarka. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,600 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
1.1,500 
13.750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,600 
16,000 
16,500 
17,000 
17.500 
18,500 
10,600 
20,5uO 
21,500 
22,500 
23,500 
21,600 
25,140 
0 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
7u,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
100,560 
0 

Inch. 

0. 
.0003 
.0009 
.0019 
.0029 
.0040 
.0048 
.0062 
.0062 
.0080 
.0000 
.0113 
.0124 
.0137 
.0151 
.0169 
.0185 
.0203 
.0213 
.0231 
.0250 
.0270 
.0308 
.0335 
.0378 
.0420 
.0464 
.06 
.07 
.08 
.00 
.10 
.13 
.16 

Inch. 

0. 

0. 

Initial  load. 

— wOOOl 
—.0001 
0. 

Blastio  Itmik 

.0116 

.oiw 

.0369 

Tensile  strength. 
—  5.3  p«r  cent. 

.16 

Elongation  of  inch  sections :  ''.03,  ".05,  ".08.* 
Diameter  at  fracture,  ".54.    Area,  .229  square  inch. 
Contraction  of  area,  8.4  per  cent. 

Fractured  ".15  from  neck;  appearance,  granular  05  i>ot  cent,  flaky 
streak  5  per  cent. 
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:N^0.  4633. 


Marks,  6. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  leogth,  3". 


Applied  loads. 

Id  gauged  length. 

Total. 

Per  sqnare 
inch. 

Elon;;atiou. 

Set. 

Bemarks. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

10.000 

12.500 

12.750 

13,000 

13,250 

13,600 

13.750 

U,000 

14,250 

14.500 

14,750 

15,000 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

19,620 

0. 

Pounds. 

1,000 
•    5,000 
10.000 
20.000 
30.000 
40,000- 
50.000 
51,000 
52,000 
53,000 
64,000 
66,000 
66,000 
87,000 
68,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
78,080 

0. 

Inch. 

0. 
.0003 
.OU08 
.0018 
.0028 
.00:{9 
.0050 
.0051 
.  00.52 
.0056 
.UU04 
.0072 
.0079 
.0086 
.0100 
.0110 
.0123 
.0153 
.0180 
.0210 
.0242 
.0278 
.0?97 
.0333 
.0363 
.0403 

Inch. 

0. 

0. 

Iiiiti.il  load. 
Elosttc  limit. 

0. 
0. 
.0002 

.0066 

.0188 

Tenalle  strcncth. 
—  1.7  percent. 

.05 

EloDgation  of  inch  sections,  ".01,  ''.01,  ".03. 
Contraction  of  area  innppreciable. 

Fractnred  at  the  neck.    Appearance,  granular,  streak  of  flaky  metal 
across  fractured  surface. 

H,  Ex.  43 31 
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RAILWAY   DBIYING   WHEEL   TIRES. 


No.  4634. 

Marks,  6. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaiig^ed  leiigtb,  3". 

Specimen  taken  from  near  outside  surface  of  tire. 


Applied  loads. 


In  ganged  lengths. 


Poundn. 
250 
1.250 
2,.')00 
5,000 
7.500 

10,  000 
11. 250 
11.500 

11,  750 

12,  (NH) 
12. 250 
12, 500 
12. 750 
13,000 
13. 250 
13, 500 
13,750 
14,000 
14,250 
14.  .'>00 
14.750 
15,<K)0 
15.500 
16.  INK) 
16, 500 
17.000 
17.500 
19.000 
20.500 
22,000 
2:{.  500 
25, 001' 
26,250 

0. 


Total.     **®^JJ3w  •'^  Elongation.'        Set. 


Pounds. 
1,000 
6,000 
]0,0(M) 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
.50.000 
51.000 
52,000 
5:{,  000 
54,000 
55, 000 
.56. 0(H) 
57.000 
58.000 
.')9, 000 
OO.OUO 
62.  000 
64.  000 
66,  (UN) 
(i8,  (H)0 
70.  0(N> 
76.  (HX) 
82.  000 
88,  0(H) 
94.  000 
1(H).  (KK) 
lOd^OOO 


0. 


0. 
.0003 
.0009 
.0019 
.0030 
.0042 
.0018 
.0U«9 
.  0051 
.  0O.V2 
.  (H».57 
.  (W59 
.0062 
.0065 
.(KN>8 
.0U7.I 
.(H)79 
.0087 
.(N)98 
.  01(i9 
.0114 
.  0121) 
.  0155 
.0182 
.  0213 
.0243 
.0281 
.Ot 
.05 
.06 
.08 
.10 


10 


.0008 


.0019 


.0059 


.0190 


Remarks. 


Initial  load. 


ElasUc  limit. 


Ton^ile  strrngth, 
=3.3  i>er  c«ut. 


Elongation  of  inch  sections:  ".04,  ".03,  ".03. 
Contraction  of  area  inappreciable. 
Fractured  at  neck.    Appearance,  granular. 
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STEEL  RAILS. 


TRANSVERSE  TESTS  AND  TENSION  TESTS. 
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STEEL  BAILS. 

Ohemioal  Analyses  of  Heads. 

Physical  tests  published  in  Eeport  of  1891  of  rails,  Nos.  28  to  -37; 
Nos.  38  and  39  published  herewith. 


No.  of 

rail. 


28 

31 

83 
85 
86 

37 
88 
39 


Brand. 


Chemical  conipoaitioD, 


Barrow  Steel  1873  : : :  I  55 
DowlaiB  Steel  7-70  Gnaran- 

Scran  toil  SteeVo».  auM* .... 

CR.M  Co.  12-75 

'Wilson  Cammel  Cos  Steel 

Sec  6-74  Dronlield 

...do 

Trov  S  &  I  Co.  1880-7 


C. 


0.172 

0.405 
0.481 
0.393 

0.371 
0.350 
0.359 
0.350 


Mu. 


0.286 

0.474 
0.980 
0.387 

0.504 
0.453 
0.858 
0.847 


Si. 


0.143 

0.045 
0.057 
0.019 

0.210 
0.275 
0.122 
0.103 


S. 


0.059 

0.060 
0.U84 
0.063 

0. 072 
0.  lUO 
0.110 
0.108 


P. 


0.065 

0.080    I 

O-Of*? 

0.100 

0.074 
O.OUl 
O.OCO 
0.06U 


Cu. 


0.021 

0.052 
0.680 
0.070 

0.068 
0.078 
0.176 
0.303 


487 


488 


STEEL   BAILS. 


No.  196. 

Old  Steel  Rail  No.  33. 


Branded  "Troy  S  &  I  Oo  1886  7\ 
Length,  122".8. 
Total  weight,  218^  pounds. 
Weight  per  yard,  64  x>ounds. 
Ends  supported  48'^  apart. 
Loaded  on  the  base  at  the  middle. 


Applied  loads. 

Deflectiona. 

Sacoeaaive 
deflections. 

Deflection 

seta. 

Total. 

Maximum 
fiber  atreaa. 

Remarks. 

Pounds. 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
24.000 
28,000 
32,000 
86,000 
40,000 
44,000 
48,000 
52,000 
56,000 
67.800 

Pounds. 

Inches. 

0. 

.0168 
.0387 
.0474 
.0614 
.0750 
.0876 
.0998 
.1115 
.1235 
.13 
.15 
.19 
.21 
.25 
.84 
.51 
.80 

1.11 

Inch. 
0. 

.0168 
.0169 
.0137 
.0140 
.0136 
.0126 
.0122 
.0117 
.0120 
.0005 
.02 
.04 
.02 
.04 
.00 
.17 
.29 
.81 

Inch. 
0. 

Initial  load. 

• 

.....-••.... 

"Vooii' 

. 

.0024 

101,180 

Ultimate  strenffth. 

Granular  appearance,  radiating  irom  one  corner  of  the  head.  Tho 
metal  from  the  surface  of  the  h&aA  to  a  depth  of  ''.04  =p  preseut4Ml  a 
smooth  sheared  appearance. 

The  rail  took  a  permanent  bend  of  4<^  at  the  time  of  rupture. 

Maximum  fiber  stress  computed  by  the  formula  B=:'^^^'\  in  which 

B=maximum  fiber  stress. 

P=load  applied,  pounds. 

1  =length  of  rail  between  end  supports. 

d  =distence  from  neutral  axis  to  most  remote  fiber. 

I  =moment  of  inertia  of  cross  section  taken  about  the  neutral  axis. 
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No.  197. 

From  same  rail  as  ^o.  196. 
Ends  sapported  48'^  apart. 
Loaded  on  the  head  at  the  middle. 


Applied  loads. 


Total. 


2,000 
4,000 
«,000 
8,000 
10,000 
12,000 
14.000 
16.000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82.000 
34,000 
36,000 
88.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
64,000 
56.000 
58,000 
60,000 
72,800 


Maximum 
fiber  stress. 


Deflections. 


Poitfub. 


127,440 


Inch. 

0. 

.0148 
.0310 
.0445 
.0584 
.0700 
.0832 
.0055 
.1083 
.1200 
.1340 
.1446 
.1572 
.1700 
.1820 
.1955 
.2106 
.2260 
.2475 
.2884 
.3436 
.4334 
.63 
.64 
.81 
.06 

1.13 

1.34 

1.58 

1.88 

4.05 


Successive 
deflections. 


Deflection 
sets. 


Jnoh. 

0. 

.0148 
.0162 
.0135 
.0139 
.0116 
.0132 
.0123 
.0128 
.0117 
.0140 
.0100 
.0126 
.0128 
.0120 
.0135 
.0151 
.0154 
.0215 
.0409 
.0551 
.0899 
.0966 
.11 
.17 
.15 
.17 
.21 
.24 
.30 

8.07 


Inek, 
0. 


.0010 


.0020 


.0046 


.0487 


Remarks. 


Initial  load. 


Distance  between  end  supports  reduced  to  36". 
108,000    I      141,700 


Maxlrotmi  load  applied  with  end 
supports  48"  apart. 


,!  Ultimate  strength. 


Appearance  of  fracture,  granular,  radiating  from  a  silky  section  at  an 
outside  comer  of  the  base. 

The  metal  adjacent  to  the  surface  of  the  head,  and  to  a  depth  of '^04:li , 
had  a  smooth  oblique,  sheared  appearance. 

The  rail  took  a  permanent  bend  of  30^  at  the  time  of  rupture. 


No.  198. 


End  of  same  rail  as  tests  Fos.  396  and  197. 

Ends  supported  36"  apart. 

Loaded  on  tlie  base  at  the  middle. 

The  section  along  the  middle  of  the  length,  at  the  middle  bearing, 
was  heated  full  red  and  cooled  in  the  open  air. 

Under  transverse  load  the  maximum  resistance  was  92,400  pounds  = 
126,930  x)ounds  maximum  fiber  stress. 

Deflections  were  continued  until  the  rail  was  bent  30^,  when  the  test 
was  discontinued. 

The  flanges  buckled  and  the  rail  bent  obliquely.  There  were  no 
indicationB  of  fracture  when  the  test  ended. 
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Tension  Speoimen  from  Head  of  Steel  Bail  No.  38. 

No.  4703. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5'\ 


Applied  loads. 

In  gaaged  length. 

Bamarka. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Pounds. 

500 
2,500 
5,000 
10,000 
12,500 
16,000 
17,500 
20,000 
20,500 
21.000 
21.500 
22,000 
^22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
28,500 
27,000 
27,500 
28,000 
28,500 
29.000 
29.500 
30,000 
31,000 
82,000 
33.000 
34,000 
35.000 
36,000 
37,000 
38.000 
39,000 
40.0U0 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,180 
0. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,360 
0. 

Jneh. 

0. 

.0006 
.0016 
.0033 
.0041 
.0050 
.0059 
.0070 
.0072 
.0074 
.0076 
.0079 
.0083 
.0086 
.0090 
.0101 
.0129 
.0160 
.0209 
.0232 
.0275 
.0312 
.0344 
.0392 
.0430 
.0470 
.0510 
.0555 
.065 
.075 
.085 
.096 
.105 
.115 
.13 
.14 
.15 
.17 
.19 
.21 
.23 
.25 
.27 
.27 
.27 
.27 
.27 
.55 

Insk. 
0. 

Initial  load. 
Elastic  limit  not  well  defined. 

Rested  48  honrs  without  load. 

Tensile  strength. 
=  16. 2  per  oent. 

.0002 

.0004 

.0008 

.0083 

.0486 

.81 

Elongation  of  inch  sections.;  ".15,  ".32»,  ".13,  ".11,  ".10. 
Diameter  at  fracture,  ".66.  '  Area,  .342  square  inch. 
Contraction  of  area,  31.6  per  cent. 

Fractured  1".75  from  neck.    Appearance^  silky,  interspersed  with  fine 
granulation. 
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Ko.  199. 

Old  Steel  Eail  No.  39. 


Branded  "Troy  S  &  I  Co.  1886  7". 
Length,  121".45. 
Total  weight,  209^  pounds. 
Weight  per  yard,  62.1  jmunds. 
Ends  supported  48"  apart. 
Loaded  on  the  base  at  the  middle. 


Applied  loada. 

detiectioua. 

Deflection 
aeta. 

Romarka. 

Total. 

Maximum 
AberBtresa. 

DeOections. 

Pounds. 
2,000 
4,000 
6,000 
8.  (.00 
10.000 
12,000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000 
20.000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42.000 
44,000 
45,900 

Pounds. 

Inch. 

0. 

.0172 
.0360 
.0506 
.0660 
.0805 
.0946 
.1088 
.1225 
.1366 
.1520 
.1665 
.1828 
.2005 

Inch. 

0. 
.0172 
.0188 
.0146 
.0154 
.0145 
.0141 
.0142 
.0137 
.0141 
.0154 
.0145 
.0163 
.0177 
.0207 
.0188 
.02 
.02 
.05 
.07 
.07 
.10 

Inch, 
0. 

IniUalload. 

/ 

• 

Ultimate  atrengtli. 

.0003 

.0033 

.2212 

.0211 

.24 
.26 
.28 
.33 
.40 
.47 
.57 

84,240 

Appearance  of  fracture,  granular,  radiating  from  one  corner  of  the 
top  surface  of  the  head. 

The  metal  from  the  top  surface  of  the  head  to  a  depth  of  ".04  to  ".05 
presented  a  smooth  sheared  appearance. 

The  rail  was  permanently  bent  2^  at  the  time  of  rupture. 
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No.  200. 


From  ftame  rail  as  No.  199. 
Euds  supported  48''  apart. 
Loaded  on  the  bead  at  the  middle. 


Appli 
Totol. 

ed  loads. 

Maximum 
fiber  fttreu. 

Deflections. 

Sacoesaive 
deflections. 

Deflection 

aete. 

Bnmarka. 

Poundt. 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
16,000 
18.000 
20, 000 
22.000 
24,000 
26,000 
28,000 
30,000 
32.000 
34,000 
36,000 
38.000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
2.000 
58,000 
60,000 
62.000 
64,009 
06,000 
68,000 
70,000 
76,000 

107,000 

127,600 

P(nt$uU. 

Inch. 

C. 

.0195 
.0374 
.0620 
.0666 
.0876 
.0946 
.1081 
.1215 
.1345 
.1486 
.1617 
.1748 
.1879 
.2018 
.2165 
.2305 
.2454 
.2631 
.2888 
.  3:i95 
.4180 
.51 
.63 
.78 
.94 

1.16 

L60 

Ineh. 

0. 

.0195 
.0179 
.0146 
.0146 
.0210 
.0070 
.0135 
.0134 
.0130 
.0141 
.0131 
.0131 
.0131 
.0139 
.0147 
.0140 
.0149 
.0177 
.0257 
.0507 
.0785 
.0920 
.12 
.15 
.16 
.22 
.43 

Ineh. 
0. 

Initial  load. 

0. 

.0014 

.0040 

.0266 

i 



1 

TlA^fcAd  twn  hniirs  nnder  ihi»  load. 

1.63 
1.67 
2.18 
2.60 
2.98 
3.57 
4.31 
5.00 

.04 
.04 
.51 
.42 
.38 
.59 
.74 
.60 

Inced  to  36". 

Inced  to  30". 
Maximam  streaa  readied. 

'  'i39,480 
147,280    1 
14iB,860 

Bistonee  between  end 

Distance  between  end 


snpporta  red 

supports  re4 


1 

The  load  fell  to  126,200  pounds  when  the  rail  had  deflected  so  far  as 
to  come  into  contact  with  the  transverse  supporting  beam  of  the  test- 
ing machine. 

The  load  was  now  removed  and  distance  between  end  supports  re- 
duced to  24". 

Under  148,200  pounds=:  135,990  pounds  maximum  fiber  stress,  the 
rail  fractured. 

Appearance  of  fracture,  granular;  radiating  from  a  silky  section  |" 
wide  at  the  edge  of  the  base. 

The  metal  next  the  head  to  a  depth  of  ".04  to  ".05  had  a  smooth 
sheared  ai>pearance. 

The  rail  was  permanently  bent  41^  degrees  at  the  time  of  rupture. 
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No.  201. 

Part  of  same  rail  used  in  tests  Nos.  199  and  200.  Tested  for  benl- 
ing  only.  Ends  supported  36"  apart.  Loaded  on  the  base  at  tlio 
middle.  Before  testing,  the  middle  section  was  heated  full  red  an<l 
cooled  in  the  open  air.  The  rail  was  bent  28^  without  signs  of  frac- 
ture.   Deflection  took  an  oblique  course;  the  flanges  buckled. 

Tension  Specimen  fbom  Head  op  Steel  Rail  No.  39. 

No.  4764. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


PottlMlf. 

500 
2.500 
5,000 
10,000 
15,000 
17,500 
)0,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23.500 
24,000 

24,500 

25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
28,000 
29,500 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 
46.000 
47,000 
48,000 
48,620 
0 


Per  Roaare 
inon. 


Found$. 
1.000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,600 

49,000 

50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,000 
90,000 
91,000 
92.000 
94,000 
96,000 
97,240 
0 


Ib  ganged  length. 


Elongation. 


Inch. 

0. 
.0008 
.0010 
.0033 
.0050 
.0058  , 
.0067 
.0009 
.0070 
.0072 
.0075 
.0077 
.0080 
.0083 
.0065 
.0088) 
.00915 
.0106 
.0115 
.0125 
.0144 
.0158 
.0188 
.0229 
.0300 
.0510 
.0613 
.0654 
.0732 
.0820 
.0915 
.1042 
.1131 
.1260 
.1375 
.  1625 
.1666 
.1815 
.18i- 
.18-f 
.18+ 
.19 
.26 
.28 
.30 
.33 
.38 
.49 


.71 


Set. 


Remarka. 


Inch. 

0. 

0. 


0. 


.0001 


0002 


Initial  load* 


Elastic  limit. 


,0022 


0537 


Rested  48  hoars  without  load. 


Tensile  strength. 
—14. 2  per  cent. 


Elongation  of  inch  sections:  ".26»,  'M4,  ".12,  'Ml,  ''.09.  Diameter 
at  fracture,  ''.70.  Area,  .385  square  inch.  Contraction  of  area,  23.0 
X)er  cent.  Fractured,  ".75  from  neck.  Appearance,  granular,  dull  spot 
at  circumference. 
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COLD  EOLLED  lEOV  SHAFT,  1  1-4  DTGHES  DIAMETEE. 

Ckemieal  cowpoHtian  of  apecimen  No,  46S9. 

Total  carbon 0.096 

Graphitic  carbon 0.009 

Combined  carbon 0.027 

Manganese None. 

Silicon 0.253 

Sulpbar O.OU 

Phoapboms 0.123 

Copper None. 

These  experiments  were  made  for  the  purpose  of  showing  the  effect 
of  annealing,  at  different  temperatures,  on  cold  rolled  iron. 

While  there  was  apparently  some  loss  in  tensile  strength  after 
annealing  at  lower  temperatiires,  a  decided  loss  occurred  after  exposed 
to  a  temperature  of  683^  Fahr.  The  elastic  limits  had  remained  undis- 
turbed up  to  this  temperature.  At  this  time  the  tensile  curve  begins 
to  show  a  jog  at  or  in  the  vicinity  of  the  elastic  limit.  This  phase  in 
the  state  of  the  metal  is  at  first  marked  by  the  specimen  developing 
considerable  stretch  at  the  elastic  limit  without  increase  of  stress. 

After  annealing  at  980^  Fahr.  the  jog  was  more  pronounced ;  now 
the  metal,  soon  after  passing  the  elastic  limit,  stretched  under  dimin- 
ished loads. 

This  behavior  continued  until  annealing  at  1768o  Fahr.,  when  the  jo<r 
disapx>eared,  but  the  elastic  limit  by  this  annealing  temperature  was 
brought  very  low,  and  the  total  elongation  was  greater  than  displayed 
by  the  other  specimens  at  that  point  of  the  curve  where  the  Jog  had 
occurred. 

The  elastic  limit,  it  ax)pears,  was  lowered  by  annealing  at  a  more 
rapid  rate  than  the  tensile  strength. 

The  specimen  heated  bright  cherry  red  and  suddenly  cooled  by  quench- 
ing in  brine  showed  higher  tensile  strength  than  the  corresponding 
specimen  which  was  cooled  from  the  same  heat  in  oil,  and  the  elongation 
under  stresses  between  the  elastic  limit  and  tensile  strength  were  much 
less  in  the  former  than  the  latter  specimen. 
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Eighteen  Tension  Specimens  taken  from  Shaft. 


K. 


M 


—,798  diantk 


n^ 


ITo.  4638. 

Marks,  0.  R. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


i 


T 

Hi' 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  M  aare 
inch. 

Elongation. 

Set. 

Poyndt. 
500 

2.500 
5,000 
7,500 
10,000 
13.500 
15,000 
17.500 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,5U0 
27,000 
27,500 
28,000 
28.500 
29,000 
29,500 
30,000 
31.000 
32,000 
33,000 
83,780 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
40.000 
59.000 
51,000 
52.000 
5.1.000 
54,000 
5.\000 
50.000 
67,000 

58,  (Oi) 

59.  (KXI 
60,0  0 
62,0(jO 
64,000 
66,000 
67,560 

0 

Inch. 

0. 

.0007 
.0016 
.0026 
.0034 
.0044 
.0053 
.0062 
.0072 
.0081 
.0084 
.0087 
.0089 
.0094 
,0097 
.0104 
.0110 
.OLIO 
.0139 
.0162 
.0194 
.0233 
.0296 
.0380 
.0530 
.09 
.15 
.25 

Inch. 
0. 
0. 

Initial  load. 

• 

.0002 

.0002 

.0002 

Elaatio  limit    (Approximate.) 

Tennile  strength. 
=  13.6  per  cent. 

.0006 

.0063 

.0411 

.68 

Elongation  of  inch  sections:  'Ml,  ".30»,  ".11,  ".09,  ".07. 
Diameter  at  fracture,  ".65.    Area,  .332  square  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  1".8  from  neck.    Appearance^  fibrous. 
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No.  4639. 

MarkB,  C  R. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Oanged  length,  5". 


Applied  loads. 


Totia. 


Poundg, 

500 

2.500 

6,000 

10.000 

15,000 

20,000 

22,500 

23,000 

23,500 

24,000 

24,500 

25,000 

25,500 

20,000 

28,500 

27,000 

27,500 

28,000 

28,500 

29,000 

29,500 

30,000 

5,000 

29,500 

30.000 

30,500 

81,000 

81,500 

82,000 

2.500 

5,000 

7.500 

10,000 

12.500 

15.000 

17,500 

20.000 

22,500 

25,000 

22,500 

20.000 

17,500 

15.000 

12,500 

10,000 

7,500 

5,000 

2,500 

82.500 

83,000 

83.500 

83,060 

0. 


Per  aoaarv 
inon. 


Pounds. 

1,000 

5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55.000 
56.000 
57.000 
58,000 
59,000 
60,000 
10.000 
50,000 
00,000 
61,000 
62,000 
63,000 
64,000 

5.000 
10.000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
45,000 
40,000 
35,000 
30.000 
25.000 
20.000 
15.000 
10,000 

5.000 
65,000 
66.000 
67,000 
67,320 

0. 


In  gauged  length. 

Elongation. 

Set. 

Ituk. 

0. 

.0007 
.0014 

0. 
0. 

.0034 
.0052 

0. 

.0071 
.0082 
.0084 

.0001 
.0001 

.0086 

.0089 

.0003 

.0005 
.0100 

.0005 

.0104 

.0108 

.0111 

.0118 
.0125 

.0019.. 

.0131 

............ 

.0145 

.0170 

.0218 

.0109 

.0218 

.0222 

.0231 

.0550 

.0850 

.1143 
.1017 

.1009 

.1026 

.1037 

.1047 

.1055 

.1067 

1077 

.1088 

.1099 

.1110 

.......••••^ 

.1102 

.  1002 

.1083 

.1072 

.  1061 

.1052 

.1042 
.1031 

.--.....""• 

.1020 
.1235 

.1010 

.18 

.24 

.28 

.48 

Bemarka. 


Initialload. 


Blaatio  limit  (approximate). 


Rested  under  this  load  foarteen  bofors. 


Tensile  iitrengtii. 
=9.6  per  cent. 


Elongation  of  inch  sections:  ''.04,  ".05,  ".06,  ".07,  ".26». 
Diameter  at  fracture,  ".65.    Area,  .332  square  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  ".8  from  neck.    Appearance  fibrous. 
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Two  specimens,  Nos.  4640  and  4641,  heated  in  oil  bath  to  200o  Fahr., 
kept  at  this  temperature  two  hours,  then  cooled  to  70^  Fahr.  and  t^ted. 

No.  4640. 

Marks,  0  B. 

Diameter,  ".798. 

Sectional  area,  .50  per  square  inch. 

Gauged  length,  5". 

Annealed  at  200^  Fahr. 


Applied  loads. 

In  gaaged  length. 

1 

Total. 

Per  square 
incn. 

Elongation. 

bet. 

ReniarkM. 

Pounds, 
500 
2.500 
5.000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26.000 
26,500 
27,000 
27,500 
28.000 
28,600 
•29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32.000 
0. 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62.000 
63,000 
64,000 
0. 

Inch, 

0. 
.0008 
.0017 
.0027 
.0036 
.0045 
.0053 
.0062 
.0070 
.0080 
.0063 
.0087 
.0002 
.0102 
.0111 
.0127 
.015:1 
.0103 
.0241 
,0X25 
.0095 
.0576 
.0720 
.0989 
.1255 
.14 
.19 
.27 
.40 
.66 

Inch, 
0. 
0. 

Initial  looil. 

• 

Elastic  limit. 

0. 

0. 
.0002 

'.ooii 

.0218 

Tensile  strengtii. 
—13. 0  per  cent. 

.1126 

Elongation  of  inch  sections:  ".09,  "31»,  ".09,  ".09,  ".07. 
Diameter  of  fracture,  ".65.    Area  .332  square  inch. 
Contraction  of  area,  33.6  per  cent. 
Fractured  1".7  from  neck.    Appearance,  librous. 

H.  Ex.  43 32 
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COLD  ROLLED  IRON  SHAFT. 


No.  4641. 

Marks,  C  E. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 

Annealed  at  200o  Falir. 


Applied  loads. 

In  gftuged  length. 

Bemarke. 

ToUd. 

Per  an  uare 
incn. 

Klongation. 

Set. 

Pounds. 
500 
2,500 
5,000 
10,000 
12,500 
15,000 
17,500 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27,500 

28,  (MW 
28,500 
29.000 

29.  SCO 
30,000 
30.500 
31,000 
81,500 
32,000 
82,500 
33,000 
33,200 

0. 

Pound*. 
1,000 
5.000 
10,000 
20,000 
25,000 
30,000 
35,000 
40.000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59.000 
60.000 
61,000 
62.000 
63,000 
64.  (NX) 
65.000 
66,000 
()6.4U0 
0. 

Inch, 

0. 

.0009 
.0018 
.0037 
.0046 
.0056 
.0063 
.0071 
.0074 
.0077 
.0079 
.0082 
.0084 
.0086 
.0090 
.0094 
.0100 
.0107 
.0117 
.  0130 
.0164 
.0199 
.0227 
.0293 
.0397 
.0512 
.0714 
.0865 
.1200 
.14 
.19 
.24 

Inch. 
0. 
0. 

Initial  load. 

• 
Elastic  limit  (approTimatc). 

.0002 
.0002 
.0001 

.0002 

.0009 

• 

.0098 

.0597 

I 

* 

Tensile  strengtii. 
— 15.6  per  cent. 

• 

.33 

.78 

Elongation  of  inch  sections :  ".08,  ".14,  ".36»,  ".13,  ".08. 
Diameter  at  fracture,  ".64.    Area,  .322  square  inch. 
Contraction  of  area,  35.6  per  cent. 
Fractured  3"  from  neck.    Appearance^  fibrous. 


COLD    ROLLED    IRON   SHAFT. 
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KoR.  4642  and  4643  annealed  two  hours  at  200^  Fahr.  and  one  and 
one-lialf  hours  at  300o  Fahr. 

^o.  4642. 

Marks^  G  E. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5''. 

Annealed  at  300o  Fahr. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sonare 
inch. 

Elongation. 

Set. 

PoundM. 
500 
2.500 
5,000 
7,500 
10.000 
12,500 
15.000 
7,500 
19.000 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
20,000 
29,500 
30,000 
30,500 
31,000 
81,500 
32,000 
32.050 
Q 



Pottfuif. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
38,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
64,100 
0 

Ineh. 
0. 

.0007 
.0016 
.0025 
.0033 
.      .0042 
.0062 
.0062 
.0068 
.0070 
.0080 
.0081 
.0083 
.0085 
.0088 
.0093 
.0102 
.0133 
.0216 
.0270 
.0387 
.0469 
.0663 
.0848 
.1060 
.1400 
.10 
.21 
.27 
.34 

Ineh. 
0. 
0. 

Tnitia!  load. 

* 

Elastic  lfrr.1t 

Tensile  strength. 
=13.4  per  ceut. 

.0001 

.0001 

.0001 
.0001 

.0005 

.0283 

.1274 

.67 

Elongation  of  inch  sections:  ".30,»  'M3,  ",10,  ".08,  ".06, 
Diameter  at  fracture,  ".64.    Area,  .322  square  inchu 
Contraction  of  area,  35.6  per  cent. 
Fractured  1"  from  the  neck*    Appearance,  fll;>roas. 
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COLD  ROLLED  IRON  SHAFT. 


No.  4043. 

Marks,  0  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5'\ 

Annealed  at  300^  Fahr. 


Applied  loftds. 


Total. 


Pound», 
600 
2,500 
5,000 
7,600 
10,000 
12.500 
15,000 
17.500 
20,000 
20.600 
21,000 
21,500 
22,000 
22,600 
26,000 
20,500 
27,000 
27,600 
28,000 
28,500 
29,000 
20,600 
90,000 
30,500 
31,000 
31,500 
82,000 
82,500 
82,940 
0. 


Per  sqiuure 
Inen. 


Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
"^  41,000 
42,000 
43,000 
44,000 
45,000 
52,000 
53,000 
54,000 
65,000 
50,000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
65,880 

a 


In  ffMiged  length. 


Elongation. 


Inch. 

0. 

.0008 
.0017 
.0027 
.0035 
.0044 
.0053 
.0061 
.0071 
.0073 
.0075 
.0077 
.0078 
.0081 
.0103 
.0114 
.0190 
.0243 
.0322 
.0410 
.0642 
.0753 
.0032 
.1200 
.1510 
.10 
.23 
.31 


,71 


Set. 


Jneh, 
0. 
0. 


.0001 


.0001 


.0002 


0. 


.0130 


.0812 


RemarkB. 


Initiidloiid. 


Tensile  fitrengtii. 
=14.2  per  cent. 


Elongation  of  inch  sections:  ''.07,  'MO,  ".10,  ".20»,  ".24». 
Diameter  at  fracture,  ".63;  area,  .312  square  inch. 
Oontraction  of  area,  37.6  per  cent. 
Fractured  1".24  from  neck.    Appearance^  fibrous. 


COLD   ROLLED   IRON   SHAFT. 

No.  4644. 

Marks,  C  E. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  lengtli,  5". 

Annealed  at  400^  Fabr.,  one  hour. 
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AppUed  loads. 

In  gaaged  length. 

Bemarlu. 

Total. 

PerMvare 
inen. 

Elongation. 

Set. 

Pounds, 
500 
2,500 
5,000 
7,500 
10.000 
12,500 
15,000 
17,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23.000 
23.500 
24.000 
24.500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28,000 
28,500 
20.000 
29,500 
30,000 
30,500 
31,000 
31,500 
32.0U0 
32.500 
32,520 
0. 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,(00 
52,000 
53,000 
54,l'U0 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
65.040 
0. 

Inch. 

0. 

.0007 
.0017 
.0026 
.0034 
.0043 
.0U52 
.0062 
.0071 
.0072 
.0074 
.0076 
.0078 
.0060 
.0083 
.0085 
.0087 
.0089 
.0093 
.0097 
.0102 
.0114 
.0238 
.0300 
.0370 
.0526 
.0878 
.0803 
.1122 
.1850 
.1770 
.21 
.28 
.41 

Inch. 
0. 
0. 

Initial  load. 

Elaatio  limit. 

TenBile  strength. 
S3  14.4  per  cent. 

0. 

.0001 

.0001 

.0002 

.0004 

.0190 

.1005 

.72 

Elongation  of  inch  sections:  ".08,  ".16,  ".29*,  ".10.  ".10. 
Diameter  at  fracture,  ".04.    Area,  .322  square  incn. 
Contraction  of  area,  35.6  per  cent. 
Fractured  1".7  from  neck.    Appearance,  fibrous. 
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COLD   ROLLED   IRON   SHAFT. 


No.  4645. 

Marks,  C  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0202  in  6  inches. 

Estimated  annealing  temperature,  567^  Fahr. 

Oauged  length,  5". 


Applied  loads. 

In  gani^ed  length. 

Total. 

Pef  Maare 
incn. 

Inch. 

0. 

.0006 
.0017 
.0026 
.0034 
.0045 
.0053 
.0063 
.0072 
.0074 
.0076 
.0078 
.0080 
.0082 
.0084 
.0087 
.0089 
.0092 
.0097 
.0112 
.0240 
.0325 
.0400 
.0561 
.0720 
.0910 
.1120 
.1350 
.1696 
.19 
.26 
.32 

Set. 

Remarks. 

Pounds. 
500 
2,600 
6,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
26,600 
26,000 
26,500 
27,000 
27,500 
28,000 
28.500 
29,000 
29,500 
30,000 
30,500 
81,000 
31,500 
31,970 
0. 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
41.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
63,940 
0. 

Inch.    • 

0. 

0. 

Initial  load. 

.0002 

.0002 

• 

Slastic  limit 

.0006 

.1597 

Tensile  strength. 
— 15  per  cent. 

.75 

Elongation  of  inch  sections:  ".08,  ".12,  ".32»,  ".14,  ".Oft 
Diameter  at  fracture,  ".03.    Area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 
Fractured  2".6  from  neck.    Appearance,  fibrous. 


COLD   ROLLED   IRON   SHAFT. 
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No.  4646. 

Marks,  C  B. 

Diameter  ".798. 

Sectional  area,  .50  square  inch. 

Expansion  ".0412  in  6  inches. 

Estimated  annealing  temperature  1095^  Fahr. 

Gkiuged  length,  5". 


Applied  loiids. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongatioii. 

Set. 

Poundi. 

500 

2,500 

5.000 

7,600 

10,000 

12,500 

15,000 

17,500 

laooo 

18,500 

19,000 

19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25.500 
26.000 
26,500 
20,790 
0. 

Pounds. 
1,000 
5,000 
10,000 
t5,000 
20.000 
25,000 
30,000 
3(t000 
36,000 
87,000 

38,00o5 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
53.580 
0. 

0. 

.0008 
.0018 
.0026 
.0035 
.0044 
.0054 
.0064 
.0066 
.0060 
.0072 
.0139 
.0280 
.0575 
.0700 
.0650 
.1025 
.1200 
.1405 
.1610 
.19 
.22 
.26 
.30 
.26 
.44 
.58 

Tneh. 

0. 

0. 

Tnitialload. 
Elaatio  limit. 

Tensile  •trengtli. 
=22. 8  per  cent. 

.0001 

1.14 

Elongation  of  inch  sections:  ".21,  ".43»,  ".22,  'M7,  ".11. 
Diameter  at  fracture,  ".60;  area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".4  from  the  neck.    Appearance,  fibrous. 
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COLD  ROLLED   IRON   SHAFT. 


No.  4047. 

Marks,  G  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  '^0300  in  0  inches. 

Estimated  annealing  temperature,  830^  Falir. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

1 

1 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Beroarlu. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
20.000 
26,500 
27.000 
27.500 
28,000 
28.500 
20.000 
29.500 
29.600 
0. 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.  COO 
44,000 
45,000 
46,fK)0 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59,000 
60,380 
0. 

Inch. 
0. 
.0008 

.0017 
.0026 

.0044 

.0053 

.0068 

.0067 

.0070 

.0072 

.0074 

.0076 

.0078 

.0082 

.0085 

.0007 

.0231 

.0313 

.0445 

.0619 

.0712 

.0944 

.1149 

.1400 

.1654 

.10 

,24 

.29 

.40 

Inch. 
0. 

• 

Initial  load. 

**•*•*•*"••" 

.0001 

.*o66i" 

.0002 

Blastio  limit  (apprarimate). 

.6606 

.0520 

.1537 

Tennile  ntrcngth. 
=14.6  Iter  cent. 

.73 

Elongation  of  inch  sections,  ".07,  ".18,  ".33»,  ".09,  ".06. 
Diameter  at  fracture,  ".61.    Area,  .292  square  inch. 
Contraction  of  area,  41.6  per  cent. 
Fractured  2".5  from  neck.    Appearance;  fibrous. 


COLD  ROLLED  IRON  SHAFT. 


:So.  4648. 
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Harks,  C  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ''.0320  in  6  inches. 

Estimated  annealing  temperature,  866<^  Fahr. 

Oanged  length,  5''. 


Applied  loads. 

111  ganged  length. 

Remarks. 

Total. 

Per  aoaare 
inoh. 

Elongation. 

Set. 

Pounds. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20,000 

20,500 

21,000 

21«500 
22.000 
22.500 
23,000 
2:1.500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
0 

PmmdM, 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40.000 
41,000 

42,000! 

48.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53.000 
54,000 
55,000 
56,000 
0 

Jnek. 

0. 

.0006 
.0015 
.0024 
.0033 
.0043 
.0052 
.0062 
.  «072 
.0074 
.0081 
.0150 
.03iO 
.0510 
.0630 
.0800 
.0976 
.1179 
.1355 
.1600 
.19 
.22 
.26 
.82 
.39 
.56 
.84 

Inch. 
0. 
0. 

Initial  load. 
Elaatlo  limit. 

• 

Tensile  strength. 
— 16.8  percent. 

0. 

0. 

.0536 

Elongation  of  inch  sections:.  ".09,  ".11,  ".12,  ".16,  ^'.37^ 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1"  from  neck.    Appearance,  fibrous. 
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COLD   ROLLED   IRON  SHAFT. 


K  o.  4649. 

Marks,  G  B. 

Diameter,  ''.798. 

Sectional  area,  .50  square  incli. 

Expansion,  ".0366  in  6  inches. 

Estimated  annealing  temperature,  980^  Fahr. 

Ganged  length,  5". 


Applied  l<Mid«. 

In  ganged  length. 

1 
Remarki. 

ToUl. 

PerMQue 
inch. 

Elongaiiom. 

Set. 

Pounds. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19.500 

20,000 

20,500 

21,000 

20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
27,700 
0 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,  (MX) 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 

42, 000 1 

41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
65,400 
0 

Inch. 
0. 
.0006 

.0015 
.0024 
.0033 
.0043 
.00.'>2 
.0054 
.0056 
.0058 
.0060 
.0062 
.0064 
.0066 
.0069 
.0071 
.0073 
.0077 

Inch, 
0. 

0- 

Initial  load. 

Elaatio  limit. 
LoodfeU. 

Ten  Rile  strengtli. 
=  19.2  per  cent. 

.0001 

.0001 

.0003 

.0081 

.0110 

.0160 

.0402 

.0550 

.0680 

.0830 

.1000 

.1190 

.1400 

.1625 

.1906 

.24 

.28 

.32 

.39 

.51 

.69 

.96 

• . .  •  •  •      • 

**"*"*'"""** 

Elongation  of  inch  sections:  ".10,  ".15,  ".16,  ".36»,  ".19. 
Diameter  at  fractore,  ".61.    Area,  .292  square  inclL 
Oontraction  of  area,  41.6  per  cent. 
Fractored  1".4  from  neck.    Appearance,  flbroos. 


COLD   ROLLED   IRON   SHAFT. 
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No.  4650. 

Marks,  0  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ''.0412  in  6  inches. 

Estimated  annealing  temperature,  1095<^  Fahr. 

Gauged  length,  5". 


Applied  loads. 

In  xanged  length. 

Remarks. 

Total. 

Per  so  aare 
incn. 

Elongation. 

Set. 

PMtndt. 
500 
2,500 
5.U00 
7,500 
10,000 
12,500 
15,000 
16,000 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
28,000 
26,500 
26,620 
0 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
32,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
53,240 
0 

Inches, 
0. 

.0007 
.0017 
.0026 
.0034 
.0043 
.0054 
.0058 
.0062 
.0064 
.0066 
.0071 
.0074 
.0080 
.0415 
.0498 
.0567 
.0770 
.0905 
.1094 
.1270 
.1515 
.16 
.20 
.23 
.28 
.30 
.34 
.48 

Inch. 
0. 
0. 

Initialload. 

KlasHo  limit. 
Load  feU. 

Tensile  strength. 
=22.0  per  cent. 

.0001 

.0002 

.0003 

.0490 

.1420 

.68 

1.10 

Elongation  of  inch  sections:  ".14,  ".17,  ".16,  ".28,  ".35< 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".3  from  neck.    Appearance,  fibrous.- 
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COLD    ROLLED   IRON   SHAFT. 


No.  4651. 

Marks,  C  R. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ''.0420  in  6  inches. 

Estimated  annealing  temperature,  11 15^  Fahr. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  Itagth. 

Eranarlu. 

• 

Total. 

Per  raaare 
incn. 

Elongation. 

Set. 

Pounds. 

500 

2.600 

5,000 

7,500 

10.000 

12.500 

15,000 

15,500 

16.000 

16,500 

17,000 

17,600 

18.000 

18,500 

19,000 

19,200 

18,000 

18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,320 
0 

Pounda. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
80,000 
31,000 
32,000 
33,000 
84,000 
85,000 
86.000 
87,000 
38,000 
88,400 

36, 000  5 

37.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
&(i,000 
50,640 
0 

Ineke». 
0. 

.0008 
.0017 
.0027 
.0037 
.0046 
.0057 
.0058 
.0060 
.0062 
.0005 
.0067 
.0070 
.0074 
.0077 

Jneh. 
0. 
0. 

Initialload. 

Elastlo  limit. 
LoadfeU. 

Tenallo  strragtli. 
=  21.6  per  cent. 

.0001 

.0008 

.0004 

.0180 

.0247 

.0565 

.0660 

.0850 

.1017 

.1120 

.1212 

.14 

.19 

.23 

.26 

.32 

.38 

.46 

.61 

.0932 

LOS 

Elongation  of  inch  sections:  'Ml,  ".15,  ".18,  ".40*,  ".24. 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".5  from  neck.    Appearance,  fibrous. 


COLD    EOLLED    IRON    SHAFT. 
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No.  4652. 

Marks,  C  E. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0605  in  6  inches. 
Estimated  temperature,  l,675o  Fahr. 

Annealed  at  1,050^  Fahr.  four  hours,  then  cooled,  and  afterwards 
annealed  at  the  estimated  temperature  of  1,575^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

• 

Remarks. 

ToW. 

Per  square 
incn. 

Elongation. 

Set. 

Pouv^. 
500 
2,500 
6,000 
7,600 
10,000 
12,500 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18, 400 
17,000 
17,500 
18,000 
18.500 
10,000 
19.500 
20,000 
500 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24.500 
25,000 
25,420 
0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31.000 
82,000 
33,000 
34,000 
35.000 
36,000 
36,800 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
1,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
•48,000 
49,000 
50,000 
50,840 
0 

Ineh4t, 
0. 

.0007 
.0017 
.0025 
.0035 
.0045 
.0056 
.0059 
.0061 
.0063 
.0066 
.0068 
.0072 

Inch. 
0. 
0. 

Initial  load. 
ElaHticlimit;  load fc!L 

• 

Rested  under  this  load  1  hour. 

Tensile  strength. 
=22.2  per  cent. 

.0001 

.0004 

.0006 

.0114 
.0161 
.0330 
.0530 
.0750 
.0005 
.1080 

» 

.0905 

.1104 

.1435 

.17 

.19 

.21 

.26 

.31 

.36 

.43 

.53 

1.11 

Elongation  of  inch  sections;  'M2,  "•15,'^46•,  ''.24,  'M4. 
Diameter  at  fracture,  ''.59.    Area,  .273  square  inch. 
Contraction  of  area,  45.4  per  cent. 
Fractured  2".84  from  neck.    Ajipearance^  fibrous. 
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COLD   ROLLED   IRON   SHAFT. 


No.  4663. 

Marks,  G  B. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Heated  bright  cherry  red  and  cooled  in  the  open  air. 

Expansion,  ".103  in  9".05. 

Estimated  temperature,  l,768o  Fahr. 

Gauged  length,  6". 


Applied  loads. 

In  gaoxed  length. 

Bemarks. 

TotaL 

Per  ranare 
inch. 

BlongatioA. 

Set. 

Ptmndt. 
500 
2,500 
5,000 
7,500 
10,000 
10.500 
11,000 
11,500 
12.000 
12,500 
18,000 
13,500 
14,000 
14,500 
15,000 
15.500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
«19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,470 
0 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
86,000 
37,000 
38,600 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,940 
0 

Inehet. 

0. 
.0008 
.0018 
.0029 
.0052 
.0057 
.0062 
.0077 
.0162 
.0296 
.0365 
.0509 
.0500 
.0703 
.0845 
.0036 

^1075 

.1245 

.1389 

.1591 

.1729 

.1965 

.21 

.26 

.27 

.31 

.33 

.36 

.42 

.43 

.52 

.62 

.80 

1.16 

1.40 

Jnek. 

0. 

0. 

.0001 
.0008 
.0016 

Inltialload. 

Elastic  limit  below  20,000  pounds. 

• 

.0253 

.0784 

.1520 

Tensile  strengtli, 
=28.0  per  cent. 

Elongation  of  inch  sections:  ".21,  ".32,  ".45*,  ".22,  ".20, 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch« 
Contraction  of  area,  43.4  i>er  cent, 
f'lractured  2",8  from  necl^.    Appearance,  fibroi^ 


COLD   ROLLED    IRON   SHAFT. 


No.  4C56. 
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Marks,  G  E. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Heated  bright  cherry  red  and  quenched  in  brine. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Pertqaare 
inch. 

Elongation. 

Set. 

Paundt, 
500 

2,500 
6,000 
7,500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
16,  COO 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
28,500 
24,000 
24,500 
25,000 
25,000 
26,000 
26,500 
26,590 
0 

Pounds, 
1,000 
6,000 
10.000 
16,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
58,180 
0 

Inehet. 
0. 

.0008 
.0024 
.0043 
.0064 
.0068 
.0072 
.0078 
.0086 
.0094 
.0108 
.0114 
.0133 
.0155 
.0180 
.0220 
.0275 
.0360 
.0415 
.0541 
.0620 
.0755 
.0885 
.0995 
.1171 
.13 
.14 
.16 
.20 
.22 
.26 
.26-f 
.33 
.83+ 
.42 
.48 
.59 
.78 
.91 
1.08 

Inch. 
0. 
0. 

Initial  load. 

• 

Tensile  strength. 
=  21. 6  per  cent. 

.0014 
.0026 

.0047 

.0121 

.0469 

.1067 

Elongation  of  inch  sections:  'M2,  ".16,  "20,  ".42»,  ".18. 
Diameter  at  fracture,  ".63.    Area,  .312  square  inch. 
Contraction  of  area,  37.6  per  cent. 

Fractured  1".9  ^m  neck,    Appearance,  fibrous;  trace  of  granuls^ 
tion. 
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COLD   ROLLED    lEON   SHAFT. 


No.  4G57. 

Marks,  C  B. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Heated  bright  cherry  red  and  qaenched  in  oil. 

Ganged  length,  5". 


Applied  loada. 


Total. 


Foundt. 
GOO 
2,500 
6,000 
7,500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
18,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
10,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
25,710 
0 


Per  BqnAie 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
51,420 
0 


In  gauged  length. 


ElongaUon. 


Ineht. 
0. 

.0008 
.0020 
.0035 
.0055 
.0060 
.0065 
.0074 
.0089 
.0105 
.0159 
.0230 
.0315 
.0409 
.0463 
.0583 
.0620 
.0667 
.1002 
.1054 
.1214 
.1389 
.1559 
.1590 
.2024 
.22 
.25 
.28 
.31 
.32 
.40 
.43 
.51 
.50 
.70 
.97 


1.29 


Set. 


Inch. 

0. 

.0001 
.0004 
.0008 
.0018 


.0057 


.0404 


,0984 


1946 


RemarkB. 


Initial  load. 


Tennile  ttrengtii. 
=  25.8  per  ceut. 


Elongation  of  inch  sections:  ''.24,  ".44»,  ".18,  ''.21,  ".22. 
Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Fractured  1".34  from  neck.    Appearance,  Hbrous. 


COLD   ROLLED   IBON   SHAFT. 
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TEMPEMTURE  BARS. 


TENSILE  TESTS  OP  SPECIMENS  BELONGING  TO  THE 
SECOND  SERIES  OP  TEMPERATURE  TEST  BARS. 
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STEEL   BARS ^TEMPERATURE   TESTS. 
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No.  4568. 

Steel  Bar. 

Mark,  12. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Oauged  length,  6". 


Applied  loada. 


ToUL 


Poundt. 

250 

1,260 

2,500 

3,750 

5,000 

«,250 

7,500 

8.750 

10,000 

11,250 

12,500 

13.750 

15,000 

15,250 

15,500 

15,750 

16,000 

10,250 

10,500 

10,750 

17,000 

17,250 

17,500  ' 

17,750 

18,000 

18,250 

18,500 
18  750 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,500 
25.000 
25,500 
26,000 
26,500 
27.000 
27,500 
28.000 
28,500 
29,000 
20,500 
30.000 
30,500 
31,000 
31,500 
32,000 
32,500 
32,870 
0 


PerBqiuure 
Inob. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 

73, 000 1 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

84,0Q0 

86,000 

88,000 

90,000 

M,000 

100,000 

102,000 

101,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

131,480 

0 


In  ganged  length. 


Elongation. 


Jneh, 

0. 

.0007 
.0017 
.0027 
.0037 
.0049 
.0050 
.0068 
.0079 
.0080 
.0100 
.0110 
.0121 
.0122 
.0124 
.0127 
.0129 
.0132 
.0134 
.0137 
.0130 
.0141 
.0143 
.0146 
.0150 
.0157 
.0300 
.0401 
.0138 
.0462 
.0538 
.0610 
.0670 
.0737 
.0804 
.0891 
.0968 
.115 
.135 
.145 
.160 
.170 
.185 
.205 
.220 
.230 
.215 
.26 
.28 
.80 
.33 
.38 
.43 
.53 
.71 
.88 


Set. 


Inch. 

0. 

0. 


.0 


.0 


.0001 


.0001 


.0001 


.0001 


Bomarks. 


Initial  load. 


.0001 


.0410 


Elastic  limit. 


Tensile  strength. 
s=14.7  per  cent. 


Elongation  of  inch  sections:  ".11,  ".14,  ".15,  ".25*  ".12,  ".11. 
Diameter  at  fracture,  ".47.    Area,  .174  square  incn. 
Contraction  of  area,  30.4  per  cent. 
Fractured  3"  from  neck.    Appearance,  fine  granular,  dull  center. 
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STEEL   BAB8 — TEMPERATURE   TESTS. 


1^0.  4569. 

Steel  Bab. 

Mark,  15. 

Diameter,  "Mi. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PerMoare 
inoii. 

Blongation. 

Set. 

F(mf%da. 
2*40 
1,250 
2,500 
5.000 
7,500 
8,750 
10,000 
11,250 
12,500 
13,750 
15,000 
16,250 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
33,500 
33,860 
0 

P&undt. 

1,000 

5,000 

10,000 

20,000 

30,000 

85,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

68,000 

60,000 

70,000 

71.  COO 

72,000 

73,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

134,000 

135,440 

0 

Inch. 

0. 

.0008 
.0018 
.0030 
.0050 
.0060 
.0081 
.0090 
.0102 
.0113 
.0124 
.0134 
.0143 
.0149 
.0172 
.0338 
.0360 
.0371 
.0410 
.0455 
.0517 
.0585 
.0652 
.0688 
.0755 
.0822 
.0808 
.0955 
.1025 
.1100 
.13 
.15 
.17 
.19 
..21 
.24 
.28 
.32 
.41 
.50 
.61 
.70 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

• 

• 

Tensile  strength. 
11.7  per  cent. 

0. 

0. 

0. 

.0001 
.0001 

.0028 

/.0378 

•...%....... 

Elongation  of  inch  sections:  ".08,  'MO,  ".19»,  'M4,  'MO,  ''.09. 
Diameter  at  fracture,  ".48.   Area,  .181  square  inch. 
Contraction  of  area,  27.6  per  cent. 

Fractured  at  the  middle  of  stem.    Appearance,  fine  granular,  doll 
center. 


STEEL   BABS — TEMPERATURE  TEST. 
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No.  4570. 

Steel  Bab* 

Mark,  18. 

Diameter,  ^'.564. 

Sectional  area,  .25  sqtiare  inch. 

Gauged  length,  6''. 


.^ 


Applied  loads. 

In  ganged  length. 

Bemorka. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

PoMMlff. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

13,750 

15.000 

15,500 

16.000 

16,250 
16.500 
17.000 
17.500 
18,000 
18,300 
19,000 
19,500 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28.000 
29.000 
30.000 
31,000 
32.000 
32,920 
0 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 

64,000| 

65,000 

66,000 

68.000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

101,000 

108,000 

112.200 

116,000 

120,000 

124,000 

128,000 

131,680 

0 

Jneh, 
0. 

.0008 
.0018 
.0036 
.0056 
.0076 
.0088 
.0008 
.0109 
.0121 
.0127 
.0132 
.0340 
.0396 
.0433 
.0465 
.0508 
.0578 
.0017 
.0654 
.0715 
.  0765 
.08 
.09 
.11 
.14 
.16 
.17 
.19 
.21 
.24 
.26 
.31 
.37 
.57 
.67 

Inch, 
0.   • 
0. 

• 

Initial  load. 

0. 

.0001 

ElaatioUn!:;. 

.0223 

t 

.0317 

.0531 

TensUe  atrength. 

—  9.5  per  cent. 

Elongation  of  inch  sections:  ".10,  ".10,  ".09,  ".10,  ".09,  ".09. 
Diameter  at  fracture,  ".52.    Area,  ".212  square  inch. 
Contraction  of  area,  15.2  per  cent. 

Fractured  1".10  from  neck.    Appearance,  fine  granular,  radiating 
from  center  punch  mark. 
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EHDUBAHCE  Of  EOTATnrO  SHATTfl. 

The  tests  of  rotating  shafts  for  endurance  under  transverse  stresses 
are  continued  from  previous  years. 

Steel  bars  marked  15,  20,  and  21  were  from  the  second  lot  of  steel  for 
temperature  tests.  Steel  bars  marked  S  8  were  from  the  eighth  rod  of 
a  lot  of  steel,  specimens  from  seven  rods  having  been  tested  and  in- 
cluded in  Ifceport  of  1890. 

The  test  of  cast  iron  bar  "So.  30  has  been  completed.  This  remark- 
able specimen  made  47,283,500  rotations  before  rupture,  and  it  appears 
that  each  rotation  was  accompanied  by  a  decided  permanent  set  in  the 
metaL 

Tension  tests  were  made  from  a  number  of  shafts  te  show  the  relation 
between  the  transverse  stresses  which  ultimately  caused  rupture,  and 
the  tensile  properties  of  the  metal. 

In  order  to  obtain  further  data  upon  the  phases  of  deterioration  which 
the  metal  undergoes  when  subjected  te  alternate  repeated  stresses,  the 
rotating  l^ts  of  certain  shafts  were  discontinued  before  rupture  occurred, 
and  from  these  shafts  specimens  were  taken  and  tested  by  tension. 

Inasmuch  as  the  maximum  stresses  are  confined  te  the  exterior  metal 
at  the  middle  of  the  length  of  the  shaft  where  the  loads  were  applied, 
it  was  decided  te  test  annular  specimens  taken  from  this  middle  section 
in  comparison  with  specimens  of  similar  form  taken  from  the  outer  end 
of  the  shaft,  where  the  metel  in  the  latter  case  had  not  been  exposed  te 
excessive  bending  stresses. 

A  comparison  was  made  between  annular  and  solid  specimens  from  a 
steel  bar  1''  diameter,  which  indicated  that  nearly  the  same  strength 
was  shown  by  the  two  types  of  specimens.  The  result  of  these  two 
teste  precede  the  regulai*  teste  of  the  endurance  series. 

In  the  annular  specimens  from  the  middle  of  the  endurance  shafts  it 
was  of  course  intended  to  test  only  the  metel  which  had  been  exi)osed 
to  nearly  or  quite  the  maximum  stresses.  The  specimens  were  conse- 
quently bored  out,  leaving  a  thickness  of  only  one-sixteenth  of  an  inch 
of  metal. 

The  resulte  were  as  follows: 

Shafts  from  s  Steel  Bab  Ko.  8. 


Endnraaoe  record. 


XttlD- 

ber. 


130 

131 
132 
133 
134 


Fiber 

ntressper 

square 

inch. 


Llli 


Poundt* 
30,000 
and 
40,000 
40,000 
40,000 
40,000 
40,000 


Number  of 
rotAtions. 


173,400 

100,000 
87,900 
00,000 

124,000 


Tensile  strength  per  square  inch  of  an< 
nular  sj^ecimens  fh>in — 


Middle  of 
shaft. 


Poundt. 


67, 070 
67,070 
91, 630 
64,620 


End  of 
shaft. 


Pounds. 


64,240 
61,000 
60,770 
61,120 


Gain  or  loss  of  mid' 
die  specimen. 


Gain. 


Poundt. 


2,830 

6,070 

30,860 

3,500 


Loss. 


Pounds. 


Bemarlu. 


Endnrance  shaft  mp- 
tared. 
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Cold  Bolled  Iron  Shafts. 


Endunmoe  reooid. 


Nnm- 
bAr. 


137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 


Fiber 

stress  per 

equare 

inch. 


Pcundt. 
40,U00 
40,000 
40,000 
45.000 
45,000 
45,000 
45,000 
45,000 
60.000 
5U,  000 
50.000 
60,000 


Namber  of 
rotalioiia. 


Tensile  strength  i>er  square  inch  of  an- 
nular specimens  from — 


^ddleof 
shaft. 


326,300 

250,000 

150,000 

192,600 

116,500 

125.000 

80,000 

40,000 

47,050 

40,000 

20,000 

5,000 


Potmd9. 


63,760 
62, 610 


34,620 
57,720 
70,540 


56,000 
65,430 
61,000 


Bndof 
shaft. 


Pound9. 


73,420 
72,390 


09.620 
71,960 
68,640 


66,850 
68,000 
64,000 


Gain  or  loss  of  mid 
die  specimen. 


Gain. 


Paundg. 


1,900 


Loss. 


Potmds. 


19,670 
9.780 


35,000 
14,240 


10,850 
2,570 
3,000 


Ilemarlu. 


Endnranoe  shaft    rap- 
tared. 

<£ndarance  shafts  rap- 
\    tured. 


Endnruioe  shaft    rnp- 
tared. 


In  the  case  of  the  st^  bar  tested  by  repeated  stresses,  40,000 
pouuds  per  square  inch  fiber  stress  ultimately  caused  rupture. 

The  annular  tensile  specimens  taken  from  the  other  endurance  shafts 
not  carried  to  rupture  in  the  rotating  tests,  show  the  metal  stronger  in 
each  instance  at  the  middle  over  the  end  specimens. 

In  this  behavior  we  note  a  similarity  in  effect  to  that  of  other  cold 
working,  in  raising  the  tensile  strength  at  least  for  a  time,  and  it  sug- 
gests the  probability  that  metal  generally  passes  through  a  stage  of 
increased  tensile  resistance  before  its  fin^d  rupture  under  apparently 
diminished  loads;  or,  stated  in  another  manner,  that  ordinary  hot 
worked  metal  is  not  left  in  its  state  of  greatest  tensile  resistance,  and 
that  while  repeated  alternate  stresses  below  the  ordinarily  accepted 
tensile  strength  eventually  causes  rupture,  the  metal  at  an  intermedi- 
ate stage  passes  through  a  state  of  increased  resistance. 

We  are  not  certain  when  final  rupture  occurs  that  the  parts  first  to 
rupture  are  not  at  the  time  in  a  state  of  maximum  resistance,  and  the 
apparent  loss  in  strength  may  be  due  to  the  accumulation  of  internal 
strains  or  some  other  cause  not  yet  recognized. 

The  cold  rolled  iron  annular  specimens,  with  one  exception,  showed 
lower  strength  at  the  middle  than  the  end  specimens. 

While  the  data  are  insufficient  to  explain  conclusively  these  results, 
yet  they  are  suggestive,  and  lead  to  the  conjecture  that  as  we  have  in 
the  cold  rolled  iron  the  metal  already  in  a  state  of  increased  resistance, 
approaching  the  maximum,  additional  working  under  repeated  stresses 
wcmld  tend  to  lower  its  apparent  strength. 

The  total  number  of  rotations  necessary  to  cause  rupture  differs 
widely  in  specimens  nominally  of  the  same  grade  of  metal  exposed  to 
similar  conditions  of  loading. 

For  further  investigation  of  these  phenomena  it  is  purposed  to  con- 
tinue the  test  with  annular  specimens  from  shafts  exposed  to  dififerent 
fiber  stresses  and  after  different  periods  of  rotation,  establishing  more 
points  in  the  curve  of  apparent  strength  as  modified  by  total  fiber 
stress  and  repetitions  of  load. 

Also  to  anneal  and  then  test  other  annular  specimens  from  over- 
loaded shafts,  to  determine  the  question  of  permanency  in  the  modified 
strength  of  the  metal.  These  tests,  it  is  believed,  will  ftimish  data 
upon  the  influence  of  accumulated  internal  strains  in  promoting  rupt- 
ure, and  data  relating  to  the  complete  or  partial  effacement  of  the 
effects  of  overstraining  at  different  stages  prior  to  complete  rupture. 
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Tensile  tests  of  two  specimens  from  a  steel  bar  V  diameter,  to  show 
comparative  strength  of  a  solid  cylindrical  and  an  annular  specimen. 

Ko.  4733. 

Solid  Cylinder. 

Diameter,  ".5C4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

In  ganged  length. 

Kemarks. 

\ 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds, 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

U,250 

11,500 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

18,500 

14,000 

14,500 

16,000 

16,500 

0 

Pound§. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
45,000 
48,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
62,000 
64,000 
56,000 
68,000 
60.000 
62,000 
0 

Inch. 

0. 

.0003 
.0011 
.0021 
.0031 
.0037 
.0043 
.0048 
.0049 
.0110 
.0130 
.0220 
.0660 
.0006 
.0963 
.1080 
.1166 
.1241 
.1340 
.1468 
.17 
.2.1 
.26 
.81 
.41 
.64 

1.07 

Inch. 

0. 

0. 

Initial  load. 

0. 

.0001 

ElasUo  limit;  load  folL 

• 

Tensile  strength. 
=»  35.7  per  cent. 

•  «••••  •• 

Elongation  of  inch  sections,  ".22,  ".34*,  ".61*. 
Diameter  at  fracture,  ''.32;  area,  .080  square  inch. 
Contraction  of  area,  68.0  per  cent. 
Fractured  VA  from  neck.    Appearance,  fine  silky. 
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No.  4734. 

Annular  Specimen. 


Vyy>>y^/y/y^y^Zyy/y. 


T^ 


^T^^^^^A^y'/^/z^/y/A 


Sectional  area,  .180  square  inch. 
Gauged  length,  3". 


Applied  loads. 


In  ganged  length. 


Total. 


POttfMlt. 

180 
900 
1,800 
3,000 
4,500 
.6,400 
0,300 
7,200 
7,380 
7,560 
7,740 
7,020 
8,100 
8,280 
8,460 
8,640 
8,820 
9,000 
10,980 


Per  square 


InT.*"  Elongation. 


1,000 
5,000 
10,000 
20.000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 


Inck, 

0. 
.0001 
.0003 
.0012 
.0018 
.0023 
.0029 
.0040 
.0138 
.0221 
.0279 
.0520 
.0643 
.0700 
.0748 
.0820 
.0905 
.0995 


Set. 


0. 


—  .0001 

— .oooi' 
"Vooos' 


Komarka. 


Initial  load. 


Tensile  strength. 


Appearance  of  fracture^  silky. 
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Steel. 
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Ko.  4561. 

Specimen  from  oater  end  of  endurance  shaft  No.  120. 

Diameter^  ".564. 

Sectional  area^  .25  sqoare  inch. 

Ganged  length,  6". 


AppliedlMida. 

In  ganged  length. 

Semarks. 

'Total. 

Penqoare 
InDh. 

Elongation. 

Set. 

Pounda. 

250 

1,250 

2,600 

8,750 

5,000 

8,250 

7,500 

8,750 

10,000 

11,260 

12,600 

18.750 

15,000 

18.260 

18,500 

18,750 

17,000 

17,250 

17.500 

17,600 

17,750 
18,000 
18.250 
18,600 
18,750 
18,000 
18,250 
18,500 
18,750 
20,000 
22,500 
26.000 
27,600 
28,750 
80,080 
81,260 
81,810 
0 

1.000 
5.000 
10,000 
15.000 
90,000 
25,000 
80,000 
85,000 
40,000 
45.000 
50.000 
55,000 
80,000 
85,000 
88,000 
87,000 
88,000 
00,000 
70,000 
70,000 

71,000 
72,000 

ra,ooo 

74,000 

76,000 

78,000 

77,000 

78,000 

78.000 

80,000 

80,000 

100.000 

110,000 

115,000 

120,000 

125,000 

125,240 

0 

Indi. 
0. 

.0005 
.0015 
.0025 
.0035 
.0044 
.0054 
.0083 
.0073 
.0083 
-.0009 
.0103 
.0114 
.0125 
.0128 
.0130 
.0131 
.0132 
.0184 
.0658 

.0872 

.0888 

.0708 

.0738 

.0758 

.0800 

.0815 

.0830 

.0851 

.0893 

.12 

.18 

.22 

.25 

.33 

.60 

IndL 

0. 

0. 

Tnttial  Inoil. 

• 

Slastio  limit. 

Seoond  application  of  load  after  release  and  no 
■etaliowii. 

* 

Tensile  strengtiu 
=  8.0  per  cent. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

.0638 

.0851 

.64 

Elongation  of  inch  sections,  ".07,  ".07,  ".08,  ".09,  ".12,  ".!!•. 
Diameter  at  fracture,  ".53:   At'ea,  .221  square  inch. 
Contraction  of  area,  11.6  per  cent. 
Fractured  at  neck^  at  punch  mark.    Appearance,  fine  granular. 
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Stbsl. 
No.  4563. 

Spedmen  from  outer  end  of  endurance  shaft  No.  120. 


illl 


-a' 


10' 


^ 


Diameter,  1'^ 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10''. 


AppUad  loiidi. 

In  ffsofed  length. 

Bemarks. 

ToUL 

PerMoare 
Such. 

Elongation. 

Sek 

F(Mnd$, 

785 

8,927 

7,854 

11,781 

15,608 

19,535 

23,462 

27,389 

81, 316 

85,243 

89.170 

43,097 
47,024 

PoWkdM. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
60,000 

65,000 
60,870 

Intk. 

0. 

.0012 
.0029 
.0046 
.0061 
.0079 
.0096 
.0112 
.0130 
.0148 
.0162 
.0162 
.0180 
.0199 

Intik, 
0. 

Initial  load. 

After  austalning  load  6  mimitoa. 

Fractured  at  root  of  thread.    AppeacaaMi  fine 

.oooi" 

.0001 
.0001 

endurahoe  of  botatino  shafts. 

Steel. 

ITo.  4562. 

Specimen  from  outer  end  of  endurance  shaft  Ko.  12L 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtn,  6". 
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Applied  loads. 

In  fanged  length. 

Benutrke. 

TotaL 

Peraqnaie 
ineh. 

Slongfttion. 

Set. 

Poundt. 

250 

1,250 

2.600 

6,000 

7,500 

8,750 

10,000 

U,250 

12,600 

13,750 

15,000 

18,250 

16.500 

16,750 

17,000 

17,250 

17,500 

17,760 

18,750 
17,000 
17,250 
17,600 
17.750 
18.000 
18,350 
18,500 
18,750 
19,000 
19,500 
20.000 
20.500 
21,000 
21,600 
22,000 
22,500 
26.000 
27,600 
28.760 
80.000 
81,250 
82,210 
0 

Poundt. 
1,000 
6,000 
10,000 
20.000 
30,000 
86,000 
40,000 
45,000 
60,000 
66,000 
60,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70.000 
71,000 

67.000 

68,000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

76,000 

76.000 

78,000 

80.000 

82,000 

84,000 

86,000 

88.000 

90,000 

100,000 

110,000 

116,000 

120,000 

125,000 

128,840 

0 

Indi. 
0. 
.0008 

.0018 
.0038 
.0067 
.0066 
.0076 
.0086 
.0098 
.0106 
.0118 
.0128 
.0130 
.0131 
.0133 
.0186 
.0138 
.0141 

.0215 

.0233 

.0349 

.0590 

.0603 

.0620 

.0640 

.0660 

.0601 

.0732 

.0772 

.0813 

.0868 

.0010 

.0970 

.1010 

.1080 

.15 

.10 

.23 

.28 

.36 

Jntk. 
0. 

Ol 

Initial  load. 

• 

Blaatio  limit 
LoadftlL 

Tensile  strength, 
s  7.8  per  oent. 

0. 

0. 

0. 

0. 

a 

a 

.0476 

.44 

Elongation  of  inch  sections:  ''.07,  ''.08,  ".08,  ".07,  ".07»,  ".07*. 
Diameter  at  fracture,  ".54.    Area,  .229  square  inch. 
Contraction  of  area,  8.4  per  cent. 

Fractured  1.07  from  the  neck^  at  center  punch  mark.    Appearance, 
fine  granular. 
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ENDUBAKCE   OF   BOTATINa  ttHAFTS. 


)dT£BI>. 

No.  4568. 

Specimen  from  outer  end  of  endurance  shaft  No.  121« 

Same  form  as  No.  4563. 

Diameter,  1''. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  lO^^ 


Applied  loads. 

In  icaoged  length. 

Remarkc. 

TotaL 

PerMoare 
Inch. 

ElongAtion. 

Set. 

Pounds. 

785 

8,027 

7,854 

11,781 

15,706 

10,635 

28,562 

27,480 

81,416 

88,270 

Pounds. 

1,000 
5,000 
10.000 
15,000 
20.000 
25.000 
80,000 
35,000 
40,000 
50,000 

Jnsh. 

0. 
.0011 
.0030 
.0046 
.0062 
.0080 
.0008 
.0112 
.0131 

Inch. 

t 

0. 

Initialload. 
Teet  dlMMntlniMd. 

0. 

0. 
0. 

Gold  Rolled  Iron. 
No.  4564. 

Specimen  from  outer  end  of  endurance  shaft  No.  123. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  eoaare 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,600 

8,750 

10.000 

11,250 

12,000 

12,250 

12.500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14.500 

15,000 

15,500 

16,000 

16,500 

16,080 

0. 

Pounds. 
1,000 
5.000 
10.000 
15.000 
20,000 
25.000 
30,000 
85.000 
40,000 
45,000 
48.000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,020 
0. 

Inch. 

0. 

.0000 
.0020 
.0030 
.0040 
.0051 
.0002 
.0072 
.0082 
.0003 
.0103 
.0107 
.0110 
.0114 
.0121 
.0128 
.0140 
.0150 
.018 
.026 
.041 
.078 
.148 
.253 

Intk. 
0. 
0. 

Initial  load. 

Tensile  strength. 

=:  8.0  per  cent.                                                       | 

.0001 

.0001 
.0002 
.0002 
.0002 

.0000 

.0080 

.48 

Elongation  of  inch  sections,  ''.22»,  ''.06,  ".05,  ".05,  ".06,  "04. 
Diameter  at  fracture,  ".45.   Area,  .159  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Fractured  ".55  fit)m  neck.    Appearance,  flue  fibrous. 


ENDURANCE  OF  ROTATINQ  8HAFT& 


Oou)  Rolled  Iron. 
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No.  4566. 

Specimen  from  outer  end  of  endurance  shaft  No.  123. 

Same  form  as  No.  4563. 

Diameter,  V. 

Sectional  area,  .7854  sqaare  inch. 

Gauged  length,  10'^ 


Applied  loads. 

In  gaogad  length. 

Benuurka. 

Total. 

Peraouare 
incn. 

Elongation. 

Set 

Pounda. 

786 

8,927 

7.854 

11,781 

15,708 

19,635 

23,5e2 

27,489 

81,416 

Fcvanda. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 

Indk. 

0. 

.0016 
.0032 
.0052 
.0070 
.0090 
.0106 
.0126 
.0148 

Inek, 

0. 

0. 

.0002 
.0002 
.0001 
.0001 
.0001 
.0001 
.0001 

Initial  load. 
Teat  dlBContinnod. 

Gold  Bolled  Iron. 

No.  4565. 

Specimen  from  onter  end  of  endurance  shaft  No.  124. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch* 

Oauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Feraqnare 
inch. 

Elongation. 

Set. 

Ftnmdt, 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,600 

12,750 

13,060 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

17,060 

0 

PowidM. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
56,000 
57,000 
54,000 
56,000 
56,000 
57,000 
58,000 
60.000 
60,000 
68,320 
0 

ihaft. 

0. 
.0009 
.0019 
.0029 
.0640 
.0051 
.0063 
.0073 
.0084 
.0098 
.0112 
.0117 
.0122 
.0127 
.0187 
.0141 
.0158 
.0171 
.0203 
.0280 
.0321 

IfUik, 

0. 
0. 

Initial  load. 

Tensile  strength. 
=9.6pereent. 

0. 

0. 

0. 
0. 
.0008 

.0022 

.0187 

.57 

Elongation  of  inch  sections,  ''.06,  ''.08,  ".09,  ".07,  ".07,  ".20». 
Diameter  at  fracture,  ".47.    Area,  .174  square  inch. 
Contraction  of  area,  30.4  per  cent. 
Fractured  5"  from  neck.    Appearance,  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


Gold  Rolled  Iron. 


Ko.  4567. 

Speeimen  from  outer  end  of  endarance  sbaffc  No.  124. 

Same  form  as  No.  4563. 

Diameter,  1^'. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10'^ 


Applied  loAdfl. 

In  gauged  length. 

• 

Bemarka. 

Total. 

Per  Miiare 
incn. 

Elongation. 

Set. 

Pmmds. 

785 
8.927 
7,854 
11, 781 
15,706 
19,635 
23,562 
27,489 
81,416 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch. 

0. 

.0012 
.0031 
.0049 
.0066 
.0062 
.0101 
.0119 
.0138 

JneK 
0. 
0. 
0. 

Initial  load. 
Teat  diaoontinnod. 

0. 

0. 

0. 

Cast  Iron. 

No.  4636. 

Specimen  from  outer  end  of  endurance  shaft  No.  30. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loada. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inon. 

Elongation. 

Set. 

Pounds. 
250 
500 
756 
1,006 
1,250 
1,500 
1.750 
2,000 
2,250 
2,500 
2,750 
8,000 
3,250 
8,500 
8,750 
4,000 
4.250 
4,600 
4.750 
5,000 
5.250 
5,500 
5,750 
6,000 
6,250 
7,990 

Pounds. 

1,000 

2,000 

8,900 

4,000 

5.900 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,960 

Jneh. 
0. 

.0003 
.0005 
.0008 
.0010 
.0011 
.0013 
.0015 
.0018 
.0020 
.0022 
.0025 
.0027 
.0029 
.0032 
.0035 
.0038 
.0042 
.0046 
.0051 

.oa56 

.0062 
.0068 
.0077 
.0030 

Indi. 
0. 

Tnitial  load. 

• 

.0001 

.0002 

.0004 

.OOU 

Tensile  strengtlL 

Fractured  ".6  from  neck.    Appearance,  fine  granular. 


j5ndubance  of  botatina  shafts. 

Oast  Ibon. 

No.  4636. 

Specimen  from  outer  end  of  endurance  shaft  No.  30. 

Diameter,  ^'.565. 

Sectional  area^  .25  square  inch. 

Gauged  length,  3''.  .    * 
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Applied  loada. 

In  ganged  length. 

Bemarki. 

ToUL 

PerMHAre 
tnoh. 

Elongation. 

Set. 

Pounds, 
2!^ 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2.250 
2,500 
2,750 
3,000 
3,250 
3.500 
3,760 
4,000 
4,250 
4,500 
4,750 
5,000 
5,250 
6,500 
5,750 
6,000 
6,250 
7,830 

Pounds. 

1,000  . 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

34,000 

25,000 

81,820 

Jneh. 

0. 

.0002 
.0004 
.0006 
.0009 
.0010 
.0013 
.0014 
.0015 
.0017 
.0019 
.0021 
.0023 
.0026 
.0029 
.0032 
.0036 
.0040 
.0042 
.0048 
.0052 
.0059 
.0067 
.0075 
.0082 

Inch. 
0. 

Initial  load. 

• 
• 

• 
• 

Tensile  strength. 

0. 

0. 

.0002 

!•••••. •••.• 

.0010 

."odio* 

Fractured  "J&  from  neck.    Appearance,  fine  granular* 
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Oast  Iron. 

No.  4037. 

Bpedmen  from  outer  end  of  endnrauce  shaft  No.  30. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  d'^ 


Applied  loads. 

In  gMiged  length. 

'  Bemaito. 

Totol. 

Persqiiare 
inch. 

BloncAtUm. 

Set 

Pounds, 
260 
600 

760 
1,000 
1.250 
1,600 
1.760 
2,000 
2,260 
2,600 
2,760 
8.000 
8.250 
8.600 
8.760 
4,000 
4,260 
4.500 
4.760 
6.000 
6.260 
6.600 
6.760 
8.000 
0.250 
7,100 

Poufidt. 
1.000 
2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

18.000 

14.000 

16.000 

18,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

28.000 

24.000 

25.000 

28,400 

Inch. 
0. 
.0002 

.0004 
.0008 
.0008 
.0009 

.0011 
.0012 
.0014 
.0016 
.0018 
.0021 
.0028 
.0027 
.0029 
.0031 
.0034 
.0039 
.0042 
.0048 
.0062 
.0067 
.0084 
.0072 
.0061 

0. 

InitUaiMid. 
Teufle  tUnatfiL 

0. 

0. 

.0008 

.0009 

.0029 

Fractured  ".25  from  neck.  Appearance,  fine  granular. 
Budbce  contains  a  blowhole  '^08  diameter* 


Fractnied 


ANNULAR-  TENSION  SPECIMENS 


FROM 


ENDURANCE  SHAFTS  NOT  RUPTURED. 


Form  of  Sprcimbns. 


t'A-i 


EKDURANOE  OF  ROTATINe  SHAFTS. 

Stxsl. 

No.  5774. 
Annnlar  specimen  from  enter  end  of  endnrance  shaft  No.  131. 

Sectional  area,  .184  square  inch. 
Qanged  length,  3". 
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AppUnd  loads. 

III  ganged  length. 

Itemarka. 

Toua. 

Peraqnare 
inrJi. 

ElongatioD. 

Set. 

Pounds. 
184 
990 
1,840 
2,700 
3,080 
4,000 
5,520 
0.440 
7,300 
8,090 
8,280 
8,404 
8,048 
8,832 
9,010 
9,200 
9.384 
9,508 
9,752 
9,930 
10,120 
11,820 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
04,240 

Inch. 

0. 

.0001 
.0005 
.0009 
.0012 
.0017 
.0020 
.0023 
.0020 
.0029 
.0200 
.0250 
.0270 
.0300 
.0330 
.0370 
.0409 
.0400 
.0482 
.0530 
.0509 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tenaile  atrengtb. 

0. 

0. 

0. 

Elongation  of  the  middle  inch  section,  ".31. 
Exterior  diameter  drawn  down  to  ''.82. 
Appearance  of  fractore,  silky. 

H.Ex.43 36 


562 


ENDURANCE  OF  ROTATING  8HAFTS. 


Steel. 


No.  5776. 


Annular  specimen  firom  middle  of  endurance  shaft  Ko.  131. 
Tx«       X         ( exterior,  1". 
Diameters,  { interior,' ".875. 

Sectional  arcuE^  .184  square  inch. 
Gauged  length,  3" 


Applied  loads. 

In  gaofed  length. 

Uemarka. 

• 

Total. 

Peraqnare 
Inon. 

Blongation. 

Set. 

Poundt, 
184 
920 

1.840 
2,760 
3.680 
4,600 
5.520 
6.440 
7,360 
7.544 
7,728 
7.912 
8.096 
8,280 
8,464 
8.648 
8.8.32 
9.016 
0,200 
9,384 
9..'>r>R 
9. 752 
9,936 
10,120 
12,340 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40,  (MM 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,  (KM 
51.000 
52.000 
53, 000 
54. 000 
55.000 
67,070 

Ineh. 

0. 

.0002 
.0006 
.0009 
.0012 
.0017 
.0020 
.0023 
.0028 
.0029 
.0030 
.0032 
.0039 
.0048 
.0051 
.0065 
.0083 
.0102 
.0128 
.0149 
.0165 
.0180 
.0210 
.0260 

Xnth. 
0. 

Initial  load. 
ElasUo  Umik 

• 

Tensile  strength. 

a 

0. 

0. 

.0219 

Elongation  of  middle  inch  section,  '^27. 
Exterior  diameter  drawn  down  to  '^82. 
Appearance  of  fracture,  silky. 
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Steel. 

No.  4735. 

Annular  specimen  from  middle  of  endurance  shaft  No.  132. 

rk.  ^^4.^^^    (  exterior,  1", ' 
Diameters,  j  interior;„.875. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3^'. 


Applied  loads. 


ToUl. 


Pounds. 

184 

920 

1,840 

3,680 

4,000 

5,520 

5,704 

5,888 

e,072 

6,256 

6,440 

0,624 

6.808 

6.092 

7.176 

7,360 

7.544 

7,728 

7,912 

8,096 

8,280 

8,464 

8,618 

8,833 

9,016 

9,200 

0,384 

9.568 

9.752 

9,936 

10.120 

10,304 

10,488 

10.672 

10,856 

11,040 

11,224 

U.408 

11,502 

11,776 

11,960 

12,340 


Per  aaaare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
MfOOO 
ri5.  000 
56,000 
57,000 
58.000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 

eTrOTO 


In  ganged  length. 


Klongation.i       Set. 


Inch. 

0. 

.0001 
.0003 
.0010 
.0012 
.0017 
.0018 

..0019 
.0019 
.0020 
.0020 
.0021 
.0021 
.UU22 
.0022 
.0023 
.0025 
.0028 
.0029 
.0031 
.0036 
.0041 
.0046 
.0000 
.0070 
.0091 
.010.'} 
.0117 
.0138 
.0105 
.0192 
.0230 
.0200 
.0300 
.0344) 
.0421 
.0460 
.0530 
.0619 
.0771 
.1002 


Inch. 
0. 


0. 


-.0001 


—  .0001 


0. 


.0005 


90.')6 


Kemarks. 


Initial  load. 


Tensile  strength. 


Elongation  of  middle  inch  section,  '^26• 
Appearance  of  firacture,  silky. 


564  EKDUBANCE  OF  BOTATINO  SHAFTa 

Ko.  4736. 

Annular  specimen  firom  onter  end  of  endurance  shaft  No.  132, 

Diameters,  jSS£5^'l';^5^ 

Sectional  area,  .184  square  inch. 
Gauged  length,  3^'. 


Applied  load*. 

In  ganged  lanstlL 

Bemarka. 

Total. 

Feraqiuffe 
inch. 

Elongatlo&. 

Set. 

Poundt 

184 

920 

1.840 

8.080 

4.000 

5.620 

0.440 

7,800 

7,544 

7,728 

7,912 

6,090 

8.280 

8,404 

8,048 

8,832 

9,018 

9,200 

9,884 

9,508 

9,752 

9,990 

10,120 

10,804 

10,488 

.10,072 

10,850 

11,040 

11,224 

Pimnd$. 
1,000 
5,000 
10,000 
20,000 
25.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.U00 
45.000 
40.000 
47.000 
48,000 
49.000 
50,000 
51.000 
52.000 
53.000 
54,000 
55.000 
50,000 
57.000 
58,000 
59.000 
00.000 
01,000 

0. 

.0002 
.0007 
.0012 
.0019 
.0022 
.0024 
.0029 
.0153 
.0199 
.0220 
.0241 
.0282 
.0293 
.0345 
.0381 
.0432 
.0489 
.0523 
.0006 
.0000 
.0701 
.0787 
.0901 
.1031 
.1172 
.1253 
.1500 

0. 

Initial  load. 

r 

Tensile  Rtrengtb. 

0. 

a 

.0002 

.0250 

.0450 

Elongation  of  middle  inch  section,  ''J29. 
Appearance  of  fracture,  silky. 
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SnfiBL. 
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No.  4746. 


Annular  specimen  fix>m  outer  end  of  endurance  shaft  No.  133. 

Diameters,  \  ?^'?^'^yoV« 
^^^^     ^  ( intenor,  ".875, 

Sectional  area,  .184  square  inch. 

(Gauged  length,  3'^ 


AppUed  IomU. 

III  ganged  length. 

Bamarke. 

TotaL 

PerMiurB 

Xlongation. 

Set. 

P^undt. 
184 
920 
1,840 
8,680 
5,520 
5  704 
5,888 
6,072 
6,256 
6,440 
6,624 
6,808 
6,998 
7,176 
7,360 
7,544 
7.788 
7,912 
8,096 
7,360 

7,5a 

7,728 

7,912 

8,096 

8.280 

8,464 

8,648 

8,832 

9,016 

9,200 

0,884 

9,668 

9,768 

9,936 

10,120 

10,304 

10,488 

10,672 

11,188 

P9und§, 
1,000 
5,000 
10,000 
80,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
68,000 
54,000 
65,000 
56,000 
57,000 
58,000 
68,770 

Inch, 

0. 

.0001 
.0008 
.0011 
.0019 
.0020 
.0020 
.0021 
.0021 
.0022 
.0023 
.0023 
.0024 
.0024 
.0025 
.0086 
.0027 
.0028 
.0029 
.0070 
.0108 
.0167 
.0203 
.0240 
.0263 
.0283 
.0327 
.0366 
.0410 
.0460 
.0510 
.0560 
.0592 
.0673 
.0700 
.0650 
.0960 
.1098 

InA, 
9. 
0. 

InitialloML 

KlMtfc  Hmlt:  l4Mid  fell. 

0. 

• mm^^ ••••••« 

• 

0. 

* 

■ 

Tencfleetrengtli. 

Elongation  of  middle  inch  section,  .25  square  inch. 
Appearance  of  fracture^  silky. 
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Stbel. 

Fo.  4746. 

Annular  specimen  from  middle  of  length  of  endurance  shall  No.  133. 

Diameters,!  ?^^^/^^^^«;. 
^  \  interior,  ".875. 

Sectional  area,  .184  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

III  ganged  length. 

Bemarka. 

1 

ToUl. 

PerMoare 
incii. 

Slongaiion. 

Set. 

Pounds. 

184 

920 

1,840 

3,680 

5.520 

5.704 

5,888 

6,072 

6,256 

6,440 

6.624 

6.808 

6,99e 

7,176 

7,360 

7.544 

7,728 

7,912 

8,096 

8,286 

8.464 

8.648 

8,882 

9,016 

9,200 

9,384 

9,568 

9.752 

9.936 

10,120 

10,304 

10,488 

10,672 

10,856 

11,040 

11,224 

16,860 

Pounds. 
1,000 
5.000 
10,000 
20.000 
80,000 
31.000 
32,000 
88,000 
34,000 
35,600 
86.000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,600 
48,000 
49,000 
50,000 
51,000 
52,000 
53, 000 
54,006 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
01,630 

Inek, 

0. 

.0002 
.0007 
.0011 
.0020 
.0021 
.0021 
.0082 
.0022 
.0023 
.0023 
.0026 
.0028 
.0029 
.6029 
.0030 
.0031 
.0034 
.0030 
.0042 
.0050 
.0060 
.0070 
.0090 
.0107 
.0121 
.  0140 
.0161 
.0202 
.0240 
.0273 
.0326 
.0360 
.0420 
.0539 
.0600 

Indk. 
0. 
0. 

i 
Initial  load. 

• 

0. 
0. 

0. 

* 

Riaatie  UmlL 

.0011 

.0060 

Tensile  strength. 

Elongation  of  middle  inch  section,  "J2^ 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATlNa  SHAFTS. 

ST£EL« 
No.  4747. 
Annular  specimen  from  outer  end  endurance  shaft  No.  134. 

Sectional  area,  .184  square  inch. 
Changed  length,  3^'. 
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Applied  loads. 

In  gav^  length. 

Remarks. 

Totid. 

Ferranare 
incn. 

Elongation. 

Set. 

Poundt. 
184 
920 
1,840 
3,680 
6,520 
6,440 
6,624 
6,808 
6,992 
7,176 
7,360 
7,644 

7,728 

8,096 

8,280 

8,464 

8,648 

8,832 

9,016 

9,200 

9,384 

9.568 

9,762 

9,986 

10,120 

10,304 

10.488 

10,672 

10,856 

11,040 

11,224 

11,246 

Paundi. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
86.000 
37.000 
38.000 
39,000 
40,000 
41,000 

42,000f 

44^000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
62,000 
63,000 
64,000 
66,000 
66.000 
67,000 
68.000 
59.000 
60,000 
61,000 
61,120 

Inch. 

0. 

.0001 
.0004 
.0010 
.0019 
.0021 
.0021 
.0022 
.0022 
.0023 
.0024 
.0027 
.0031 
.0053 
.0146 
.0198 
.0219 
.0241 
.0279 
.0318 
.0353 
.0389 
.0420 
.0461 
.0511 
.0600 
.0675 
.0736 
.0877 
.0062 

.noo 

.1420 

Ineh. 

0. 

0. 

Initial  load. 
Elastio  limit. 

Tensile  strong  Ih. 

0. 

0. 

.0163 

.0819 

Elongation  of  middle  inch  section,  ''.22. 
Appearance  of  fracture,  silky. 


568  fiNDUfiANCfi  OF  BOTATIKG  SHAFTS. 

No.  4748. 

Anniilar  specimen  fir<Hii  middle  of  length  of  endurance  sliaft  No.  134. 

Diameters    5  exterior,  1". 
liiametere,  ^  interior,  ".876. 

Sectional  arc^  .184  square  inch. 
Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  aqiiare 
inch. 

Klongation. 

Set. 

Pwindi, 

184 

920 

1,840 

8.680 

6.620 

6.440 

6.624 

6.808 

6,992 

7,176 

7,860 

7,644 

7,728 

7,912 

8,096 

8,280 

8,464 

8.648 

8,832 

9.016 

9,200 

9,884 

9,668 

9,762 

9,936 

10,120 

10,304 

10,488 

10,672 

10,866 

11,040 

11.224 

11,408 

11,692 

11,776 

11,890 

J*0«MMb. 

1,000 
6.000 
10,000 
20,000 
80.000 
86,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66.000 
67,000 
68.000 
60,000 
60.000 
61.000 
62,000 
63,000 
64,000 

ln€h. 

0. 

.0002 
.0006 
.0011 
.0020 
.0023 
.0024 
.0027 
.0029 
.0030 
.0032 
.0037 
.0040 
.0047 
.0062 
.0069 
.0076 
.0087 
.0101 
.0119 
.0141 
.0162 
.0193 
.0209 
.0238 
.0264 
.0301 
.0346 
.0892 
.0466 
.0624 
.0611 
.0750 
.0804 
.1110 
.1380 

Ifuh, 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatia  limit. 

Tenaile  strengtb. 

.0008 

.0037 

.0104 

Elongation  of  middle  inch  section  ''•22. 
Appearance  of  fracture,  silky. 


ENDURANCE   OP  ROTATING   SHAFTS.  669 

OOU)  BOLLEB  IBON. 

Na  4765. 
Aminlar  specimen  from  middle  of  length  of  endurance  sbafb  No^  138. 

"""•«".  { SS^'.?^.. 

Sectional  area,  .184  square  inch. 
Oauged  length,  3". 


AppUed  load*. 

In  ganged  length. 

Bemarks. 

ToteL 

Periqiiare 
inon. 

Blongntion. 

Set 

PlMMMlf. 

184 
980 
1.840 
8,880 
4,800 
5,520 
8.440 
7,980 
7,644 
7,728 
7,012 
8,006 
8.280 
8.464 
8,848 
8,882 
0,016 
9,200 
9,384 
9,668 
9,752 
0,890 

PoiciMb. 
1,000 
5,000 
10,000 
20,000 
26,000 
80,000 
35.000 
40,000 
41,000 
42,000 
48,000 
U,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52.000 
58,000 
53,760 

^ '8Wv« 

0. 

.0002 
.0007 
.0012 
.0018 
.0020 
.0022 
.0030 
.0030 
.0031 
.0031 
.0033 
.0036 
.0038 
.0040 
.0041 
.0046 
.0060 
.0056 
.0080 
.0070 

Inek, 
0. 

Initial  load.     * 

• 

Tenaile  atren^. 

0. 

0. 

.0001 

.0006 

.0017 

Elongation  of  middle  inch  section,  ".05. 

Appearance  of  fracture,  fibrous,  90  per  cent,  fine  granular,  10  per 
cent. 
The  granular  metal  fractured  first. 


570  endurance  of  rotating  shafts. 

Cold  Bolled  Iron. 

No.  4766. 

Annular  specimen  from  onter  end  of  endurance  shaft  Ko.  138. 
Diameters,  {^*^nor,l^^^ 

Sectional  area,  .184  square  inch. 
Gauged  length,  3^'. 


Applied  iMida. 

In  ganged  length. 

Bemarke. 

ToUL 

Per  M  nan 
Inon. 

Ekmgntion. 

Set. 

Pomult. 

184 

920 

1,840 

3.680 

5,520 

6,440 

7,360 

8.280 

8,464 

8,648 

8.832 

9.016 

9,200 

9,384 

9,668 

9,752 

9,936 

10, 120 

10,804 

10,488 

10.672 

10,856 

11.040 

11,224 

11,408 

11.592 

11,776 

11,960 

12,144 

12,328 

12  512 

12.606 

12,880 

13,064 

18,248 

13,432 

18. 510 

PioundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47.000 
48.000 
49,000 
60,000 
01,000 
52,000 
53,006 
54,000 
55,000 
56,000 
*    57,000 
58.000 
50.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66,000 
67.000 
68.000 
09.000 
70.000 
71,000 
72,000 
73,000 
73,420 

Ineh. 

a 

.0002 
.0006 
.0011 
.0017 
.0020 
.0023 
.0028 
.0029 
.0029 
.0030 
.0090 
.0031 
.0031 
.0032 
.0032 
.0033 
.0035 
.0037 
.0039 
.0040 
.0041 
.0045 
.0050 
,0052 
,0060 
,0067 
,0070 
,0080 
,0007 
,0119 
,0141 
,0175 
,0189 
,0249 
,0330 

Ineh. 
0. 

Initial  lond. 
Tenaile  strengili. 

0. 

0. 
0. 

0. 

.0001 

.0009 

.0030 

.0130 

Elongation  of  middle  inch  section,  ''.08. 
Appearance  of  fracture;  fibrous. 


ENDURANCE  OF  ROTATING  SHAFTS. 


Cold  Rolled  Iron. 
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No.  4767. 

Annnlar  specimen  from  middle  of  length  of  endarance  shaft  No.  139. 

rfc4««.«*-^*o  ( exterior,  1'. 
Diameters,  j  ^^^^^ '  ,,375 

Sectional  area,  .184  square  inch. 
Ganged  length,  3". 


Applied  loads. 

In  ganged  length. 

Bomarks, 

ToM. 

Per  MUftre 
inoJi. 

Elongation. 

Set 

Pound*. 

184 

020 

1,840 

8,680 

4,600 

6,680 

8,440 

7.860 

8.280 

0,200 

0,384 

0,568 

0,752 

0.036 

10,120 

10.304 

10,488 

10,672 

10,856 

11,040 

11,224 

11,520 

Pound*. 
1,000 
5,000 
10,000 
20.000 
25,000 
80.000 
85,000 
40,000 
45,000 
50,000 
51,000 
58,000 
53,000 
64,000 
65,000 
56.000 
57,000 
58,000 
50,000 
60.000 
61,000 
62,610 

Inch. 

0. 

.0002 
.0006 
.0012 
.0018 
.0020 
.0023 
.0028 
.0031 
.0036 
.0037 
.0030 
.0040 
.8041 
.0046 
.0050 
.0062 
.0057 
.0062 
.0070 
.0084 

IfUh. 

0. 

IniUal  load. 

0. 

0. 

0. 
.0001 
.0002 

.0010 

.0030 

Tensile  strength. 

Elongation  of  middle  inch  section,  '^07. 
Appearance  of  £ractnre,  fibrous;  trace  of  granulation. 
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ENDURANCE  OP  BOTATISG  SHAPTS. 


Gold  Bollsb  Ibov. 

No.  476& 

Anmilar  specimen  from  outer  end  of  endurance  shaft  No.  139. 

Diameters,  [  f^^^^^i  .^ '•  _ 
^  ( interior,  ".875. 

Sectional  area,  .184  square  inch. 

Gauged  length,  3'^ 


Applied  load*. 

In  ganged  length. 

Baaiarke. 

TotaL 

Persqaaxv 

Blongatkm. 

Set. 

PoundM. 

184 

920 

1,840 

8,680 

4,600 

5.520 

6.440 

7,360 

8.280 

9.200 

0,384 

9.568 

9,752 

9,936 

10,120 

10.304 

10,488 

10,672 

10,856 

11,040 

11,224 

11,406 

11,502 

11,776 

11,960 

12.144 

12,828 

12,512 

12,696 

12,880 

13,820 

Pounds. 
1.000 
6,000 
10,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,880 

Ineh, 

0. 

.0001 
.0006 

.0012 
.0018 
.0020 
.0023 
.0028 
.0031 
.0036 
.0038 
.0030 
.0040 
.0041 
.0044 
.0049 
.0051 
.0058 
.0056 
.0060 
.0009 
.0072 
.0085 
.0095 
.0104 
.0121 
.0149 
.0175 
.0210 
.0262 

Ineh. 
0. 

Initial  load. 

Tensile  strength.                  ^ 

0. 

0. 

.0001 

.0006 

.0020 

.0060 

.0212 

Elongation  of  middle  inch  sectioni  ".09. 
Appearance  of  fracturci  fibrous. 


KiroURANCE  OP   ROTATING  SHAFTS.  673 

Cold  Rolled  Iron. 

No.  4708. 

Anntilar  fipecimen  from  middle  of  length  of  endurance  shaffc  No.  142. 
r\i^^^^^^  S  exterior,  1". 
^^^^*«^  i  interior/  ".875. 
Sectional  area,  .184  square  inch. 
Ckmged  length,  3'^ 


Applied  loads. 

In  ganged  length. 

Semarkn. 

* 

ToUL 

PerMoare 
iaon. 

Blongation. 

Set. 

PiMmdf. 
184 
030 
1.840 
2,700 
3,080 
4,000 
5,520 
5,704 
5.888 
0,072 
0,260 
0,870 

Poutidt. 
1.000 
5.000 
10,000 
15,000 
20,000 
35,000 
30,000 
31,000 
82,000 
83,000 
84.000 
84,820 

Inch, 

0. 

.0002 
.0009 
.0014 
.0021 
.0030 
.0045 
.0050 
.0056 
.0064 
.0074 

Jneh. 
0. 

Initial  load. 

» 

Tensile  strengtTi. 

"  0. 

0. 

'***  .ooii  * 

Elongation  of  middle  inch  section,  ''.03. 
Appearance  of  fracture,  fibrous. 


Cold  Rolled  Iron. 
No.  4770. 

Annular  specimen  from  outer  end  of  endurance  shaft  No.  143 

Diameters  \  exterior,  1". 
diameters,  ^  j^i^rior,  ".876. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3''. 


Applladloada. 

In  ganged  length. 

Bemarka. 

Total. 

Peraanare 
inch. 

Elongation. 

Set. 

PMmmU. 

184 
920 
1,840 
8,000 
5,620 
8,440 
7,800 
12,810 

PiMMUif. 

1,000 
5,000 
10,000 
.20,000 
80,000 
85,000 
40,000 
08,020 

Inth, 

0. 

.0002 
.0007 
.0011 
.0018 
.0020 
.0031 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

-.0001 

Elongation  of  middle  inch  section,  ^MO. 

Appearance  of  fracture,  fibrous. 

Under  43,000  x>ounds  per  square  inch  one  end  of  specimen  opened 
along  a  longitudinal  seam  in  the  metal. 

Binff  driven  over  specimen  closing  longitudinal  seam  and  test  re- 
sumed 
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ENDURANCE   OF   ROTATING   SHAFTS. 


Gold  Rolled  Iron. 


No.  4771. 


Annular  specimen  from  middle  of  length  of  endurance  shaft  No.  143. 

Sectional  area,  .184  square  inch. 
Ganged  length,  3''. 


Applied  IomIs. 

In  ganged  length. 

Remarks. 

Total. 

Per  MOftre 
inoh. 

Elongation. 

Set. 

184 
920 
1,810 
2,780 
3,680 
4,800 
6,520 
6.440 
6.8S4 
8,808 
8,802 
7,178 
10.820 

Pounds. 
1,080 
6,000 
10,000 
16,000 
20.000 
28,000 
80,000 
36,000 
36,000 
87.000 
88,000 
30,000 
67,720 

Jndi. 
0. 

.0004 
.0008 
.0010 
.0013 
.0018 
.0020 
.0022 
-.0023 
.0025 
.0026 
.0026 

Inch. 
0. 

Initial  load. 

0. 

.0001 

Tensile  strength. 

Elongation  of  middle  inch  Bection,  ".06, 
Appearance  of  fracture,  fibrous. 

Opened  a  longitudinal  seam  under  40,000  pounds  per  square  inch. 
Bing  driven  on  specimen  over  threaded  end  closing  up  seam,  and  test 
resumed. 


' 


endurance  op  rotating  shafts. 
Gold  Bolleb  Iron. 
No.  4772. 
Anniilar  specimen  from  outer  end  of  endorance  shaft  "So.  143. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 
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Applied  loads. 

In  ganged  lengih. 

Remarks. 

ToUl. 

PerMiiaie 
inon. 

BloDgatioii. 

Set. 

184 

020 

1.840 

2,700 

4^000 

5.520 

0,440 

7.800 

8,280 

8,404 

8,048 

8,882 

0,010 

0.200 

0,884 

9,608 

9,752 

9,980 

10,120 

10,804 

10,488 

10,072 

10,860 

11,040 

11,224 

11,406 

11,692 

11,770 

11,000 

13,240 

Poundc. 
1,000 
5,000 

10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
54,000 
56.000 
50.000 
67,000 
68,000 
60,000 
00,000 
01,000 
02,000 
08.000 
04,000 
05,000 
71,000 

Inch. 

0. 

.0002 
.0008 
.0010 
.0012 
.0018 
.0020 
.0023 
.0020 
.0031 
.0032 
.0032 
.0034 
.0080 
.0088 
.0041 
.0048 
.0045 
.0060 
.0063 
.0000 
.0003 
0070 
.0075 
.0084 
.0099 
.OUO 
.0182 
.0148 
.0188 

Inch. 
0. 

Initial  iMd. 
Tensile  strengili. 

0. 

.oooi 

.0004 

.0010 

.0044 

.0119 

Elongation  of  middle  inch  sections, '' J.0, 
Appearance  of  fracture,  fibrous. 


576  endurance  of  rotating  shafts. 

Gold  Rolled  Iron. 
No.  4773. 

Annular  specimen  from  middle  of  length  of  endurance  shaft  S'o.  144. 

Diameters,  I  f^}^^^^^  ,f' '•  „ 
'  ( interior,  ''.876. 

Sectional  area,  .184  square  inch. 

Gauged  length,  3". 


Applied  loadfi. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqaare 
inen. 

Blongation. 

Set. 

Pwnda. 

184 

920 

1,840 

2,760 

8.680 

4,600 

6,520 

6,440 

7,360 

8,280 

8,464 

8,648 

8,832 

9,016 

9.200 

9,384 

9.568 

9.752 

0,936 

10,120 

10,304 

10,488 

10,672 

10,856 

11,040 

11,224 

11,408 

11,602 

11,776 

11,960 

12,144 

12,328 

12. 512 

12,606 

12,880 

12,080 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
70,540 

Inch. 

0. 

.0003 
.0007 
.0011 
.0013 
.0018 
.0020 
.0023 
.0028 
.0031 
.0032 
.0033 
.0036 
.0038 
.0040 
.0042 
.0045 
.0049 
.0052 
.0060 
.0064 
.0069 
.0078 
.0084 
.0100 
.0109 
.0125 
.0140 
.0180 
.0218 
.0219 
.0251 
.0350 
.0400 
.0620 

0. 

Initial  load. 

• 

Teotlto  ati«iigt1i. 

0. 

0. 

0. 

0. 

.0009 

.0023 

.0059 

.0170 

Elongation  of  middle  inch  section,  ".09. 
Appearance  of  fracturci  fibrous. 


ENDURANCE  OF  ROTATING  SHAFTS. 


Oou)  BoLLSD  Iron. 
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No.  4774. 


Annular  specimen  from  outer  end  of  endurance  shaft  No.  144^ 

Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Peraatiaio 
incn. 

Elongation. 

Set 

FoundM, 

184 

920 

1,840 

2,780 

8,680 

4,600 

5,520 

8,440 

7,380 

8,280 

8,484 

8,848 

8,882 

9,016 

9,200 

9.384 

9,568 

9,752 

9,938 

10,120 

10,304 

10,488 

10.672 

10,856 

11,040 

11,224 

11,408 

11,602 

11,778 

U,960 

12.144 

12,828 

12.512 

12,680 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
50.000 
60,000 
61,000 
82,060 
83,000 
84,000 
85,000 
86,000 
67,000 
68,000 
68,640 

Inch, 

0. 

.0003 
.0008 
.0011 
.OOU 
.0018 
.0021 
.0025 
.0030 
.0034 
.0036 
.0038 
.0040 
.0042 
.0047 
.0050 
.0062 
.0060 
.0066 
.0072 
.0060 
.0002 
.0101 
.0110 
.0128 
.0150 
.0185 
.0202 
.0245 
.0287 
.0335 
.0450 
.0500 

Inch. 
0. 

Initial  load. 

• 

TensOe  strongtif. 

0. 

.0001 

.0012 

............ 

.0036 

.0088 



.0240 

Elongation  of  middle  inch  Bection,  'MO. 
Appearance  of  firacturci  fibrous. 

H.Ex.43 37 
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EHIDUBANCE   OF   ROTATING   SHAFTS. 


OOLD  BOLLBD  IBON. 


No.  4776. 


Annular  specimen  from  middle  of  length  of  endurance  shaft  "So.  146. 

Diameters  i  exterior,  V. 
uiameters,  |  j^^rfor,  ''.875. 

Sectional  area,  .184  square  inch. 
(Gauged  length,  3''. 


Applied  loads. 

In  gaaged  leogth. 

Bemarkfl. 

TotaL 

PerMoare 
Inoli. 

Slongatlon. 

Set. 

Pounds. 
184 
920 
1,840 
2,760 
3.680 
4,600 
5,620 
6,440 
7,360 
7,544 
7,728 
7,912 
8,006 
8,280 
8,464 
8,648 
8,832 
9,016 
9.200 
9.884 
9,668 
9,762 
9.936 
10.120 
10,304 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
61,000 
52,000 
63,000 
54,000 
55.000 
56,000 

Inch. 

0. 

.0002 
.0007 
.0010 
.0012 
.0017 
.0020 
.0023 
.0029 
.0030 
.0081 
.0032 
.0034 
.0038 
.0040 
.0042 
.0044 
.0048 
.0051 
.0067 
.0062 
.0060 
.0080 
.0090 

Inch, 
0. 

Tniifalload. 
Tensfle  ttnDgth. 

0. 

0. 

.0002 

.0009 

.0019 

.0059 

Elongation  of  middle  inch  section,  ''.OS. 
Appearance  of  firacturei  fibrous. 


ENDURANCE  OP  ROTATING  SHAFTS. 


Cold  Eolled  Iron. 


579 


No.  4776. 


Annular  specimen  from  outer  end  of  eudarance  shaft  No.  146. 
T^-       J,       ( exterior.  1". 
Diameters,  j  interior/  ".876. 

Sectional  area,  .184  square  inch. 
Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

fiemarka. 

Total. 

Per  aqnare 
inch. 

Elongation. 

Set. 

Founds. 

184 

020 

1,840 

2,780 

3,880 

4,800 

5,520 

8,440 

7,380 

8,280 

9,200 

8,384 

9,588 

9,752 

9.096 

10,120 

10,304 

10,488 

10,872 

10,858 

11,040 

11.224 

11,408 

11,502 

11,778 

11,960 

12,144 

12,300 

Pounds, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
35.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61.000 
82.000 
83,000 
64.000 
65.000 
66.000 
66,860 

Inch. 

0. 

.0002 
.0006 
.0009 
.0011 
.0014 
.<K)19 
.0022 
.0025 
.0030 
.0034 
.0036 
.0038 
.0040 
.0042 
.0045 
.0050 
.0054 
.0060 
.0085 

Inch. 
0. 

Initial  load. 

• 

0. 

0. 

............ 

...... ...... 

............ 



.0010 

.0080 
.0090 
.0115 
.0140 
.0180 
.0209 
.0290 

.0040 



.0104 

Tensile  strength. 

Elongation  of  middle  inch  section,  ''.07. 
Appearance  of  fracture,  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


GoLB  Rolled  Iron. 


No.  4777. 

Annular  specimen  from  middle  of  length  of  endurance  shaft  No.  147. 

Tx«       A        ( exterior,  1". 
Diameters,  |.^^ri^^'„  375 

Sectional  area,  .184  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

In  ganf^od  length. 

Kwnarka. 

Total. 

Peraqaare 
inch. 

Slongatien. 

Set. 

Pounda. 

184 

920 

1.840 

2,760 

3,680 

4.600 

5,620 

6,440 

7,360 

8,280 

8,464 

8,048 

8,832 

0,016 

0,200 

0,384 

0.568 

0,752 

0,036 

10,120 

10,304 

10,488 

10,672 

10,856 

11,040 

11,224 

U,408 

11,502 

11,776 

11,060 

12,040 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
68,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
65,480 

Inch. 

0. 

.0001 
.0068 
.0M6 
.0000 
.0013 
.0018 
.0022 
.0027 
.0031 
.0033 
.0036 
.0038 
.0040 
.0043 
.0048 
.0051 

/neft. 
0. 

Initial  load. 

• 

Tensile  strengflL 

0. 

0. 

0. 

.0010 

.0053 

.•....•..•.. 

.0060 
.0066 
.0072 
.0082 
.0000 
.0100 
.0130 
.0151 
.0206 
.0246 
.0825 
.0382 

.0020 

.0088 

.0330 

Elongation  of  middle  inch  section,  'MO. 
Appearance  of  fractorCi  fibrous. 


ENDURANCE  OP  ROTATING  SHAPTa. 


Oou>  Rolled  Iron. 


581 


No.  4778. 


Annnlar  specimen  from  outer  end  of  endnrance  shaft  No.  147. 
XX.       J.       ( exterior,  V. 
»'*"®*«^»'{  interior.' ".875. 
Sectional  area,  .184  sqnare  inch. 
Ganged  length,  3'^ 


ApplMl  load*. 

In  S»iiged  length. 

Bemarka. 

TotaL 

Per  M  awe 
Inch. 

Elongation. 

Se*. 

Povnd§. 

184 

920 

1,840 

2,760 

8,680 

4,600 

5,520 

6,440 

7,860 

8,280 

9,200 

9,384 

9,568 

9,752 

9,986 

10,120 

10,804 

10,488 

10,6/2 

10.856 

U,040 

11,224 

11,408 

11,592 

11,776 

11.960 

12,144 

12,828 

12,512 

Potmda. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
58.000 
54,000 
55,000 
66,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 

0. 

.0002 
.0005 
.0008 
.0010 
.0013 
.0017 
.0020 
.0023 
.0027 
.0031 
.0032 
.0083 
.0033 
.0034 
.0036 
.0038 
.0040 
.0043 
.0049 
.0052 
.0058 
.0072 
.0092 
.0120 
.0160 
.0183 
.0250 
.OUO 

Inch* 
0. 

Tnitial  load. 

• 

Tensile  stnmgtiu 

0. 

0. 

.0001 

.0003 

.0017 

.0107 

Elongation  of  middle  inch  section,  '^08. 
Appearance  of  fractarCi  fibrous. 
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ENDURANCE  OP  ROTATINO  8HAFT& 


Gold  Solled  Iron* 


No.  4779. 


Annular  specimen  from  middle  of  length  of  eudorance  shaft  Ko.  148. 

Diameters,  { ^^^r,'  ''.875. 
Sectional  area,  .184  square  inch. 
Gauged  length,  S". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

ToUl. 

Per  square 
incD. 

Slongation. 

Set. 

Poundi. 

184 

920 

1,840 

2,760 

3,680 

4,600 

5,520 

6,440 

7.360 

8,280 

8,461 

8.648 

8,832 

9,016 

9,200 

9,384 

9,668 

9,752 

9,036 

10,120 

10.304 

10.488 

10,672 

10,856 

11,040 

11,224 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55«000 
66,000 
57,000 
58,000 
60,000 
60,000 
61,000 

JfUk. 

0. 

.0002 
.0005 
.0008 
.0010 
.0016 
.0019 
.0023 
.0029 
.0034 
.0036 
.0038 
.0040 
.0044 
.0051 
.0058 
.0063 
.0074 
.0089 
.0108 
.0126 
.01.'>2 
.0189 
.0260 
.0274 
.0440 

Inch, 
0. 

Initial  load. 
Tensile  atf«ngt]i. 

0. 

0. 

.0001 
.0003 

.0017 

.0068 

.0231 

Elongation  of  middle  inch  section^  '^06. 
Appearance  of  fracture,  fibrous. 


ENDURANCE   OP  ROTATING  SHAFTa 


Cold  Bolled  Iron. 


583 


No.  4780. 


Annular  8i>eciinen  from  outer  end  of  endurance  shaft  No.  148. 

Diameters,  {f^*;S;',l;^V5. 
Sectional  area,  .184  square  inch. 
Oauged  length,  3'^ 


AppliiMl  loadi. 

In  gaaged  length. 

Remarkfl. 

-  ToUI. 

PerMoare 
tnoh. 

Klongfttion. 

- 

Set. 

Fownda. 

184 

920 

1,840 

2,760 

8,680 

4,600 

5,520 

6,440 

7,860 

8,280 

0,200 

9,884 

0,568 

9,752 

9,966 

10.120 

10,804 

10.488 

10.672 

10.856 

11,040 

11,224 

11,408 

11,502 

11,776 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
56,000 
57.000 
56.000 
59,000 
60.000 
61,000 
62,000 
63,000 

64,000 

Inch. 

0* 
.0002 

.0005 

.0008 

.0010 

.0013 

.0017 

.0020 

.0023 

.0030 

.0087 

.0039 

.0041 

.0043 

.0049 

.0057 

.0066 

.0075 

.0089 

.0101 

.0123 

.0166 

.0226 

.0280 

S       .0390 

I       .0610 

Inch, 
0. 

TnltialloBd. 

• 

Tensile  ttrengtli. 

6."  ' 

0. 

.0004 

.0020 

.0081 

..... 

Elongation  of  middle  inch  section,  "SO. 
Appearance  of  fracturCi  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFTS. 
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EKDUBANCE  OF  BOTATINQ  SHAFTS. 
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CHAIN  CABLE. 


SHACKLES  AND  SWIVELS. 
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CHAIN   CABLE. 


J! 


"   !-"s  u 

lllili 

'J !' 


II! 


i 


I*  i 


iHil 


El 

in" 

Pi! 


ii  SIS  i  ! 


!l  Hi  I  i 


3333!lsaS    S      SS    !S5&    ; 


&CS&SSS8    : 


JSCI 


s 

SS    S£S    R    ^ 

ii    lis.  "I 


S2    S 


s    1^ 


illill 


-J  7- 

h\ 

ill 
Hi 
lit 
III 

if 


CHAIN   CABLE. 
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DETAILS  OF  STRETCH  UNDER  STRESS  OF  CHAIN  TEST  NO,  555L 


AppUed 
iSda. 

Elon^tion. 

ttomarks. 

Total. 

SaooeMlre. 

PowiidM, 

10,000 

20.000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,  oo6 

160,000 

170,000 

180,000 

190,000 

19^600 

IfUhe9, 

0. 

.10 

.18 

.26 

.33 

.30 

.48 

.63 

.83 

1.16 

1.54 

2.00 

2.52 

3.14 

3.80 

4.60 

5.60 

6.60 

7.96 

0.16 

/tidkef. 
0. 
.10 
.08 
.08 
.07 
.06 
.00 
.15 
.20 
.88 
.88 
.46 
.62 
.62 
.66 
.80 
.90 
LIO 
1.36 
L19 

Initial  iMd. 

Snapping  tooiidf. 
Tenalle  sirengtli. 
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CHAIN  CABLE. 
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CHAIN  CABLE. 
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TESTS  OF  SHACKLES  AND  SWIVELS. 


No.  of 

tost. 


5700 
5701 

5699 

5755 
5756 
5757 
5752 
5753 
5754 
5698 

5697 
5750 
6751 
5521 

5542 

S643 
5654 

5575 
5534 

5673 
6696 

5702 

5747 
5748 
5749 
5693 
5694 
6741 
5742 

5743 
5744 
5745 
5746 
5696 
5520 
5635 
5536 
5540 
5541 

6663 

5674 
5471 
6633 

66T2 

5472 
6478 


DeBCxiptioii. 


li"  Ught  ship  shaoUe. 


% 


\\,"  Ught  ship  shschle.. 


.do 

.do 

do 


lA"  light  ship  shaohle. 

do 

do 

do 


1|"  lisht  ship  shackle. 
1|"  shackle 


Shackle. 


do.... 

1|"  shackle 


do.... 

1|"  shackle 


2"  shackle 

V  light  ship  shackle 
do 


do 

do 

do 

t^'  hfkoy  shackle 

do 

do 

do 


do 

2k!'  Ufl^t  ship  shackle 

;"ii!do"i*i!iiiiiii*; 

do 

U"swiTel 

do 

do 

Swivel 

do 


Tensile 
strength 


IV*  swirel 

do... 

11"  swirel 
......do... 


3"  swirel 


do 

Swirel. 


.do 


Pound*. 
81,300 
90,380 

82,100 

86,800 
97,600 
96.800 
125,480 
116,980 
115, 740 
100,950 

122,800 
154,620 
149,900 
152,100 

171,650 

156,200 
246,200 

167,100 
237,960 

191,200 
212,100 
192,900 

180,200 
254,600 
257,580 
166,900 
173,100 
373,700 
277,100 

272,300 
277,150 
208,600 
290,300 
224,000 
131, 100 
181,400 
184,080 
149,100 
161,060 

250,600 
196,300 
193,400 
283,100 

274,200 

243,000 
308,200 

207,800 


Fractured. 


Across  eye.    Fihrous. 

Across  eye,  with  fibrous  appemuioe.    Opposite 
side  fractured  back  of  eye.    Granular. 

Both  parts  hack  of  the  eyes.    Fibrous,  in  part 
granular. 

Pulled  tongue  out  of  eye. 
Do. 
Do. 

Bale  of  shackle. 
Do. 
Do. 

Both  parts  back  of  the  eyes.    Fibrous,  in  part 
granular. 

One  part  back  of  eye.  Fibrous,  slightly  granular. 

Tongue, 

Bale  of  shackle. 

14"  studded  link  next  shackle.     Shackle  not 
fractured. 

Eye  across  pin  hole  for  securing  tongue  in  i»osi> 
tion. 
Do. 

V  studded  link  next  shacKle.    Shackle  not  frac- 
tured. 

End  across  f  pin  hole.  Fibrous,  in  part  gran  ular. 

Studded  link  next  the  shackle.     Shackle  not 
fractured. 

End  across  I"  pin  hole.  Granular,  in  part  fibrous. 

Across  eye,  which  had  ^  round  key.    Fibrous. 

Both  parts  hack  of  eyes.  Fibrous,  m  part  granu- 
lar. 

Tongue.    Orannlar. 

Bale  of  shackle. 
Do. 

Across  both  eyes.  Ffhsoos,  with  graiinlar  streaks. 

Across  one  eye.  Fibrous,  with  granular  streaks. 

Bale  of  shackle. 

Key  fractured,  after  which  tongue  drew  ont  of 
eyes  of  shackle. 

Sheared  tongue. 

Bale  of  shackle. 
Do. 
Do. 

Across  both  eyes.  Flbron^  with  graoular  streaks. 

Pulled  head  off  stem  of  swirel. 

Eye  of  the  stem  at  the  side.    Fibrous. 
Do. 

Pulled  head  off  stem  of  swirel. 

Stem  at  inner  end  of  eye  at  shoulder.    Fibrous, 
with  ntinnlar  streak. 

2"  studded  link  next  swivel.  Swirel  not  fractured. 

Pulled  head  off  stem  of  swirel. 

!N^eck  of  the  stem  of  swirel.    Fibrous. 

Studded  link  2".2  diameter  next  the  swirel. 
Swirel  not  fractured. 

Male  part  across  the  eye.  Fibrous,  slightly  granu- 
lar. 

Neck  of  the  stem  of  swirel.    Fibrous. 

Pulled  off  head  of  stem.    Fibrous  90  per  cent, 
granular  10  per  cent. 

Bde  <rf  socket  at  the  weld,  following  the  scarf. 
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BOTTOM  CASTINGS  FOR  IRON  BUOYS. 
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^0 

I 


iy)2f.  f^yd6 


T 


^ 
»> 


f^Q.  ^7^7 


Fo.  6736. 
Bottom  Oasting  with  Adjustable  Shaoexe. 

Under  169,200  pounds  tension  the  rim  of  the  casting,  on  opposite 
sides  and  under  the  two  parts  of  the  wroaght-iron  yoke,  began  to  frac- 
ture. 

There  were  successive  reports  of  fracturing  cast  iron  under  loads  of 
175,900  pounds,  188,000  pounds,  and  210,000  pounds,  and  pieces  were 
detached  from  each  side  of  the  casting,  the  lines  of  fracture  extending 
through  five  rivet  holes  each. 

At  213,000  pounds  tension  one  part  of  the  wrought-iron  yoke  frac- 
tured, disabling  the  attachment  provided  to  secure  the  casting  to  the 
testing  machine. 

The  shackle  remained  intact  at  the  end  of  the  test. 


No.  6737. 

Bottom  Gastino  with  Adjustable  Bye  foe  Fiest-Class  Buoy. 

Tensile  strength,  129,900  pounds. 

Fractured  the  wrought-iron  eye,  tearing  out  the  metal  in  front  of  the 
2''  z  2*'  square  pin  hole. 


WIRE  ROPK 


SamploB  of  rope  famUhed  for  the  elevator  of  the  Washiugtoo  Monument. 


No.  6487. 

Ends  of  rope  secured  in  cast-irou  couical-sliaped  sockets,  by  means 
of  wedges. 
Lentil  between  sockets,  8'  IJ". 
Diameter  of  roi)e,  1^". 
Six  strands  with  hemp  core. 
Tensile  strength,  123,100  pounds. 
Fractored  wires  at  face  of  socket. 


No.  5488. 

Ends  of  rope  secured  in  cast-iron  sockets,  in  same  manner  as  No. 
5487. 
Length  between  sockets,  8'  1^". 
Diameter  of  rope,  1  J". 
Six  strands  with  hemp  core. 
Tensile  strength,  121,400  pounds. 
Fractai*ed  wires  at  face  of  socket. 


No.  6622. 

Total  length,  8'  10''. 
Diameter  of  rope,  1  J''. 

Six  strands,  of  nineteen  wires  each,  with  hemp  core. 
Secured  in  testing  machine  by  clamping  between  cast-iron  dies  18'' 
long,  grooved  to  fit  the  wire  strands. 
Tensile  strength,  125,100  pounds. 
Fractured  two  wire  strands  2  feet  from  &ce  of  cast-iron  dies. 
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WIRE   ROPE. 


3S0.5523. 

Total  length,  8'  10". 

Diameter  of  rope,  1  J". 

Six  strands  of  nineteen  wires  each,  with  hemp  core. 

Secured  in  testing  machine  with  same  dies  as  No.  5522. 

Tensile  strength,  123,600  pounds. 

Fractured  two  wire  strands  from  2"  to  3"  firom  face  of  cast-iron  dies. 


No.  5644. 


Methods  of  securing  ends  for  testing. 


0  O  O 
0  O  O 


Diameter  of  rope,  1^". 

Six  strands  with  hemp  core. 

Tensile  strength^  130,600  pounds. 

Fractured  at  inside  face  of  second  damp. 


NICKEL    STEEL   WIRE. 
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TENSILE   8TBENGTM  OF  NICKEL    STEEL    WIRE   MANUFACTURED   BY 
CARNEGIE,  PHIPFS  #•  CO.,  LIMITED,  PITTSBURG,  PA. 

No.  6648. 

Diameter,  '^246. 

Sectional  area,  .0471  square  inch. 

Gauged  length,  IQ". 

Si)ecimeu  s^adghtened  in  rolls  from  a  coiL 


Applied  loads. 

ICloDgaticn 
pwlnoh. 

SnceaiMiYe 

Pennanent 
•et. 

Saceessive 

pennaneut 

set. 

Eemarka. 

Totid.~ 

P«rMii«re 
inoh. 

elonjnition 
perlncb. 

Powndi. 

336 

471 

706 

942 

1.177 

1,413 

1,648 

1,884 

2,119 

2,356 

2,690 

2,826 

8,061 

3,297 

3,532 

8,768 

3,944 

Ptmndt. 

6,000 

10.000 

16,000 

.20,000 
25,000 
30,000 
36,000 
40,000 
46,000 
60.000 
66,000 
60,000 
66,000 
70,000 
75,000 
80,000 
83,740 

Inck, 

0. 

.00016 
.00038 
.00068 
.00074 
.00093 
.00118 
.00129 
.00180 
.00278 
.00661 
.019 
.028 
.039 
.054 
.086 

Intk. 

0. 

.00016 
.00023 
.00020 
.00016 
.00019 
.00020 

-.00016 
.0UO51 
.00093 
.00378 
.01249 
.009 
.011 
.016 
.081 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
£.==30.610.000. 

Elastic  limit. 

.00039 

Tensile  strength. 

.00480 

?"•"""••""** 

General  tummary. 

Tensile  strength  per  aqnaie  indh  of  original  section poands..    83,740 

Siaatio Umit  per  sonare  inoh  of  original  section do...    40,000 

Elongation  per  incn  after  raptare inch..       .120 

Slengation  per  inch  under  strain  at  elastic  limit do...    .00129 

Redaction  in  diameter  at  point  of  mptore ^ do...       .075 

Bednction  in  area  after  rupture,  per  cent  of  original  section 51. 8 

Position  of  mptore 1|"  outside  the  sauged  section 

Character  of  broken  aurfaoe,  silky.    Cracka  along  surface  in  the  vioini^  of  frao>are  m  two  lines  on 
opposite  sides  of  the  wixo  whsio  thin  fins  had  been  zoUod  down. 


NATURAL  STONES. 


The  stones  tested  hot  were  slowly  heated  in  a  sheet-iron  maffle  hy  means  of  f^as 
burners.    They  were  taken  firom  the  mnlfle  and  immediately  tested  in  tl^e  open  air. 
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Oape  Ann  Obanitb. 


No.  6676. 

Y 

T 

^ 

^^ 

- — ^-5 

Jl 

^ 

Not  heated. 

Sectional  area,  24.06  sqaare  inches. 

Ultimate  strength,  417,300  poands=17,340  pounds  per  square  inch. 


Oape  Ann  Obanitb. 


TSo.  6773. 


Temperature,  about  720^  Fahr. 

Sectional  area,  24  square  inches. 

Ultimate  strength,  275,200  pounds =11,467  pounds  per  square  inch. 


QuiNOY  Obanitb. 
No.  5777. 


Temperature,  about  440®  Fahr. 

Sectional  area,  24  square  inches. 

Snapping  sounds  were  heard  at  243,000  pounds  compression. 

Ultimate  strength,  390,900  pounds=16,2d7  pounds  per  square  inch. 

Pyramidal  fracture. 
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NATURAL   STONES. 


if  pleated  f 


fOQ^ 


MoNsoN  Slate, 
Ko.  5776. 

12" 


V^* 


T 


Temperature,  about  440^  Fahr. 

Sectioual  area,  24  squsire  inches. 

Ultimate  strength,  232,000  pounds=9,667  pounds  per  square  inch. 

Laminated  fracture  following  the  planes  of  natural  cleavage  of  the 
stone. 

When  taken  out  of  the  mufQe  and  placed  on  a  sheet  of  asbestus  board 
preparatory  to  adjustment  in  the  testing  machine,  being  exposed  at  the 
time  to  an  atmospheric  temperature  of  95^  Fanr.,  two  longitudinal 
cracks  opened,  one  from  each  end  of  the  specimen. 

The  cracks  extended  into  the  stone  from  3  to  4  inches  each* 


Ohio  Sandstone. 


< 

No.  5778. 

12"         »{ 

fk 

T 

^^ 

^ 

Temperature,  about  435°  Fahr. 

Sectional  area,  24  square  inches. 

Snapping  sounds  under  181,000  pounds  compression. 

Ultimate  strength,  183,900  pounds=7,663  pounds  per  square  inch. 

Pyramidal  fracture. 

Vermont  Marble. 


No.  5779. 
iz'^     *k 

T 

'^ 

^. 

/ 

* 

• 

1 

Temperature,  about  435°  Fahr. 

Sectional  area,  24  square  inches. 

Ultimate  strength,  320,000  x»ounds=13,271  pounds  per  square  inch, 

Explosive  fracture  under  the  maximum  load. 


NATURAL   STONES. 
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COMPRESSION  OF  LIMESTONE  CUBES  FROM  KELLY  ISLAND,  LAKE  ERIE, 
AND  USED  IN  THE  CONSTRUCTION  OF  800-FOOT  LOCK  AT  SAULT  STE. 
MARIE,  MICH. 


I 


I 


Compressed  sarfaces  faced  with  plaster  of  Paris. 


Dimension! 

' 

1 

Fltimate  strength. 

No.  of 
test. 

Markft. 

Sectioual 
area. 

First  crack. 

Total. 

Per  so  uare 
inch. 

Height. 

Compr(M8t><l  Har 
face. 

Inehet. 

Inches. 

Inches. 

8q.  inehtt. 

Pounds. 

Pounds. 

Pounds. 

5663 

0 

2.98 

2.98 

2.98 

8.88 

105,800 

105,800 

11.910 

566A 

1 

2.99 

2.99 

2.99 

8.94 

115,280 

115. 280 

12.890 

5(5<» 

3 

2.08 

2.98 

2.98 

8.88 

112.490 

112.490 

12,670 

5666 

4 

2.95 

3.00 

2.96 

8.94 

58.000 

74,100 

8,290 

5667 

6 

3.00 

2.97 

2.97 

8.82 

89,000 

OG.OOO 

10.980 

5668 

17 

2.98 

2.98 

2.98 

8.88 

111,260 

111.260 

12,530 

5669 

22 

2.97 

2.06 

2.99 

8.85 

111,590 

lll.r>90 

12,610 

5670 

27 

3.00 

2.08 

2.98 

8.88 

117,200 

117.200 

13.200 

5671 

30 

2.98 

2.98 

3.99 

8.91 

128,200 

129.300 

14,500 

Pyramidal  fractares. 
H.  Ex.  43 39 
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CORDAGE. 


COBDAOK 

* 
t 

MaiTila  and  Russian  Hemp  from  Watebyliet  Absenal  (  sam- 
ples OP   OLD  ROPE). 

Prepared  for  testing  by  splicing  eyes  in  ends  and  wetting  the  splices 
before  testing. 


Ltfn^thf* 


JS(:€it 
test. 


5681 
6682 
6683 
6684 


Kind  of  rope. 


ICuiilA 

do 

Riusian  hemp. 
...do 


Marke. 


B 

A 
D 
C 


Ciromn- 
ferenoe. 


Inehei. 


»  amber  of 
stnuida. 


3 
8 
3 
8 


YaniB  per 
Btranct. 


Lay  one 

torn  in 
inchee. 


68 

128 

88 


1 


Length. 


Feet. 
6 


Ko.  of 
teet. 


8681 
6682 


6684 


Tensile 
■trength. 


PoundM. 
11,350 
18,180 
18,620 
10,820 


Fractured. 


1  strand  at  end  of  splice. 

Do. 

2  strands  at  end  of  n»lioe. 

1  strand  at  middle  of  length. 


RUBBER   BUFFERS. 


613 


COMPRESSION  OF  RUBBER  BUFFERS. 


Buffers  brauded:   "Newton  Rubber  Co.    Factory,  Newton  Upper 
Falls,  Mass." 


No.  5769. 


Weight,  10  pounds  7^  ounces. 


AppU«d 
loads. 

Height. 

Total  com- 
preasion. 

SuccMBive '  Permanent '     Middle 
TiSr*'        ^t          diamet^. 

1                    1 

* 

Potmd*. 
0 

200 

400 

600 

800 

1.000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4.000 

2,000 

0 

Inehea, 
6.00 
5.89 
6.83 
5.75 
5.70 
5.64 
5.29 
4.90 
4.54 
4.24 
4.00 
3.78 
8.55 
3.38 
3.24 
3.07 
8.00 
2.92 
2.83 
2.76 
2.70 
2.64 
2.60 
2.55 
2.51 
2.53 

2.  as 

2.63 
2.72 
2.84 
3.02 
3.38 
4.06 
5.00 
5.93 

Inehm, 
0. 
.11 
.17 
.25 
.30 
.36 
.71 
1.10 
1.46 
1.76 
2.00 
2.22 
2.45 
2.62 
2.76 
2.93 
3.00 
3.08 
3.17 
8.24 
3.30 
8.36 
3.40 
3.45 
3.49 
3.47 
3.42 
3.37 
3.28 
3.16 
2.98 
2.62 
1.92 
1.00 

Inch. 
0. 
.11 
.06 
.08 
.05 

Inch. 
0. 

Ituket. 
6.00 
6.04 

6.07 

6.12 

6.16 
6.18 
6.43 
6.70 
6.99 
7.25 
7.47 
7.68 
7.94 
8.15 
8.32 
8.54 
8.06 
8.76 
8.89 
8.09 
9.10 
9.18 
9.27 
9.36 
9.45 

.06 

.35 

.39 

.36 

.30 

.24 

.22 

.23 

.17 

.14 

.17 

.07 

.06 

.09 

.07 

.06 

.06 

.04 

.05 

.04 

—.02 

-.05 

—.05 

—.09 

-.12 

—.18 

—.36 

—.70 

—.92 

« 

.07 

6.12 
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RUBBER  BUFFERS. 


So.  6770. 


Weight,  10  pounds  9^  ounces. 


AppUed 
loads. 

Helehi. 

Total  oom- 
proMion. 

SncoeuWe 

oouipnitt- 

•ion. 

PermaiMnt      Middle 
•ot.          dijuneter. 

Pounds. 
0 

200 

4U0 

600 

800 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7.000 

8,000 

8,000 

10,000 

11,000 

12,000 

14.000 

18,000 

18,000 

20.800 

Inchei. 
8.00 
5.84 
5.88 
6.81 
5.76 
5.8D 
5.86 
4.88 
4.65 
4.34 
4.10 
3.91 
3.68 
8.60 
3.34 
3.22 
3.11 
2.88 
2.80 
2.88 
2.58 
6.06 

liuhet. 

0 

.06 

.12 

.18 

.24 

.31 

.64 

1.01 

1.35 

1.66 

1.80 

2.13 

2.32 

2.50 

2.66 

2.78 

2.80 

3.07 

3.20 

3.82 

8.42 

Inch. 
0 
.00 

Jnek. 
0 

Jnehet. 
6.00 
6.04 

.MS 



..I........ 

6.08 

.ifl 
.05 
.07 
.33 
.87 
.34 
.31 
.24 
.21 
.19 
.28 
.16 
.12 
.11 
.18 
.13 
.12 
.10 

6.12 
6.16 
6.19 
6.41 
6.68 
6.84 
7.20 
7.43 
7.65 
7.86 

ao6 

8.21 
8.38 
8.53 
8.77 
a88 
9.18 
9.36 
6.12 

.06 

CHEMICAL  ANALTSES. 
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PBIYATE  TESTS. 


TESTS  MADE  FOB  PRIVATE  PARTIES  DURING  THE  FISCAL 

ENDED  JUNE  SO,  1892. 


TEAS 


Dftte. 


1891. 
July 


2 

8 
11 
16 
17 
24 


27 


Dec. 


MaterUa. 


Aug.   8 


11 
12 


18 

14 
18 
24 
25 

8«9t.    1 


8 

7 

14 
IS 
17 
19 


22 
23 

29 

Oct.     3 

14 


15 
20 
24 
29 
31 

Not.    6 

7 

9 

12 

18 

19 

23 

1 


7 
8 

9 

11 
12 

19 
81 


Riveted  Jointi 

Sjebar  

Steel  platee... 
Copper  wire.. 
Wrooeht  iron 

Chain 

Staybolt  iron  . 

Cast  iron 


Steel  raila... 

Bricks  

Granite 

Cement 

Steel  platea.. 
Terra  cotta . . 

Brick 

Staybolt  iron 

Bricks 

do 


{ 


Terracotta 

Paying  blocks . . . 

Steel  plates 

— do 

Bricks  sad  stone 
Insulators,  etc... 
Aloniinmn  bxonse 

Cast  iron 

Brass  rod 

Wrought  iron 

Steel  plates 

Fireprooflng 

Steel  idates 

Shackle 

Insulators 

Steel  plate 

Fireprooflng 

Kail  and  rail  joint. 
Wrought  iron  and 

steel  plates. 

Steel  plates 

Wrought  iron 

plates. 

Steel  plates 

— do 

— do 


For  whom  tested. 


Wrought  iron  and 
side  rod. 

Steel  plate 

Steel  plates 

Pine  wood 

Columns « 

Steel  plates 

Wrought  iron  bars 

Bricks  

Steel  plates 

Brass  and  br<«ie . 

Chain  cable 

Hardened  steel . . . 

Wrought  iron 

Steel  plates 

Brick  

Chains 

Granite 

Steel  plates 


do 

Sheet  copper 

Yellow  metal  . . . . 

Cast  copper 

Belting  

Wrought  iron 

plates. 
Composition  metsl 

Belting 

Steel  plates 


Name. 


Camden  Iron  Works 

Keystone  Bridee  Co 

Edwd.  Kendair&  Sons 

U.  S.  Cold  Wire  Rolling  Co 

Houghton  &  Richards 

Thos.  Morton 

Rhode  Island  Looomotire  Works  . . 

WoodburyMerrill J 

Patten  &  Woodbury > 

P.  H.  Dudley 

F.  Chillingworth 

Alex.  McDonald  ic  Son 

Atlas  Cement  Co 

Wm.  Allen  ASons 

Peabody  4t  Steams 

J.  L.  Smithmerer 

Rhode  Island  Locomoti%-e  Works  . . 

Granits  State  Brick  Co 

Philadelphia  St  Boston  Face  Brick 
Co. 

Peter  Condon 

H.  Gk>re&Co 

Bdwd.  Kendall  &  Sons 

do :. 

F.  ChiUingworth 

The  Goula  and  Watson  Co 

The  Aluminum  Brass  and  Bronze  Co. 

Chatham  Furnace  Co 

Union  Metallic  Cartridge  Co 

B.  M.Jones  it,  Co 

Wm.  Allen  &,  Sons 

W.  M.  Kasson 

Edwd.  Kendall  &  Sous 

James  B.Mills 

The  Gould  and  Watson  Co 

Edwd.  Kendall  &  Sons 

W.M.  Kasson 

Nickerson  Fish  Plate  Co 

Cunningham  Iron  Works  Co 


City. 


Camden 

PitUbtirg 

Cambridgeport . 

Chicago 

Boston 

New  York 

Providence 

Boston 


New  York... 
New  Haren.. 
Cambridge... 
N«w  York . . , 
AVorcester . . . 

Boston 

Flirt  Monroe. 
Providence  . . 

IkNiton 

. ...do  ........ 


Edwd.  Kendall  &Sons 

Cunningham  Iron  Works  Co 


Edwd.  Kendall  ic  Sons 

do 

Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 
Houghton  4t  Richards 


Bdwd.  Kendall  St  Sons. 

Wm.  Allen  Sc  Sons 

A.  GotUieb&Co 


New  York 

lioston , 

Cambridgeport . 

— do 

New  Haven 

Boston 

Brideeport 

Chatham 

Bridgeport 

JSostoQ 

Worcester 

Boston 

Cambridgeport . 

Rockland 

Boston 

Cambridgeport . 

Boston 

...do    

...do 


Cambridgeport 
Boston 


Cambridgeport 

— do 

Boston 


.do 


Jones  Sl  Laughlin.  limited 
Edwd.  Kendall  Sc  Sons 


Cambridgeport 

Worcester 

Chicago 

do 


E.W.SerreU 

J.  H.  Warden 

Edwd.  Kendall  &  Sons 

American  Tool  and  Machine  Co  ... . 
RieM6  Bros.  Testing  Machine  Co. . . 

Ferracute  Machine  Co 

Eastern  Forge  Co 

Wm.  Allen  &  Sons 

National  Brick  and  Tile  Co 

Fitchburg  R.  R.  Co 

Cross  G.Smith 

Rogers   Locomotive   and  Machine 
Works. 

Edwd.  Kendall  &  Sons 

Chas.  R.  Fletcher 

Revere  Copper  Co 

Herbert  Howell 

Main  Belting  Co 

Erakine  Ramsey  


Bath  Iron  Works . . 
Main  Belting  Co... 
Wm.  AUen  &,  Sons 


Cambridgeport ... 

NewYork 

Chicsgo , 

Cambridgeport . . . 

BoHtoti 

Philadelphia 

Kriflgeton 

Boston 

Worcester 

Bradford 

Boston 

...do 

Paterson 

Cambridgeport . . . 

Bo8tou 

...do 

...do 

...do 

Pratt  Minos 


Bath  

BoMton 

Worcester . 


State. 


N.J. 

Pa. 

Mass. 

111. 

Mass. 

N.Y. 

R.I. 

Mass. 

N.Y. 

Conn. 

Mass. 

N.Y. 

Mass. 

Mass. 

Va. 

RI. 

Mass. 

Mass. 

N.Y. 
Mass. 
Mass. 

Mass. 

Conn. 

Mass. 

Conn. 

N.Y. 

Oonn. 

Mass. 

Mass. 

Msss. 

Mass. 

Me. 

Mass. 

Mass. 

Mass. 

Msss. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 


Mass. 

Mass. 
Mass. 

lU. 
111. 
Msss. 
N.Y. 

HI. 

Mass. 

Msss. 

Pa. 

N.J. 

Mass. 

Mass. 

Pa. 

Mass. 

Msss. 

N.J. 

Mass. 


Msss. 
Msss. 

Ml 


Me. 

Ja.a0S. 

Mass. 
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FBIVATE  TEiSfTO— Continned. 


Bate. 


1892. 
Jan.    4 

6 


8 

» 
21 

Feb.    4 
6 

10 


11 
17 


18 
lA 
23 
24 


27 


Mar. 


1 
3 

4 


8 

14 
16 


18 
28 

20 

28 

81 

Apr.  4 

0 


7 
8 

16 

10 
28 


MaterlaL 


Steel  oftstings 

Aluminum  aUoye. 

Bricks 

Brick,  stone,  and 

pien. 

Terracotta 

Pine    wood     c<d- 

nmna. 

Steel  plates 

Steel  bars 

TeUow  metal 

Paving  bricks  . . . . 

Steel  Diir 

Fellow  metsl . . . . . 

Steel  plate 

Steel  plates 

do 


Angle  Iroih 

CaHt  iron 

Stayboltiron 

. . . .do  ............. 

Wrought  iron 
rods  and  nuts. 

Steel  plates « 

Terra  ootta 


Cast  iron 


Paring  bricks  . . . . 

Carriage  axle 

Bailroad  axles 

Bailway  chairs  . . . 

Biveted  joints  and 
steel  plate. 

Steel  plate 

Cast  iron  column  . 

Wire  rone 

Iron  ana  steel 

Steel  plate 

Sewer  covers 

Cast  iron 

Bricks 


For  whom  located. 


do 

Sptrally  welded 

tube. 
Bricks 


Wrought  iron  bars 

do 

Iron  plates 


Steel  plates 

Wrought  iron  col- 
umns. 

Paving  brick 

Steel  and  iron  bars 

Steel  plates 

....do 

Angle  iron 

Steel  plates 

do 

Rods  with  cap 
nuts. 

Wrought  iron  bars 

Spirally  welded 
tu^. 

Fireproof  granite. 

Bricks 

Steel  bars 

Wrought  iron  and 
steel  bars. 

Steel  plates 

do 

Artificial  stone . . . 

Pole  insulator 

Chain 


Name. 


City. 


W.W.Whitoomb Boston 

Prof.  J.  W.  Richards Bethlehem 

Eastern  Hydraulic  Pr^s  Brick  Co.  I  Winslow  . , 
Wm.Sooy  Smith I  Chicago  .., 


Coming  Clay  Works 

Pepperell  Manufacturing  Co. 


Wm.  Allen  &Sons 

Washburn  Car  Wheel  Co 

Revere  Copper  Co 

Muscatine  Terra  Cotta  Lumber  Co. 

Washburn  Car  Wheel  Co 

Revere  Copper  Co- 

Edwd.  Kendall  Sc  Sons 

Whittier  Machine  Cu 

Holyoke  Steam   Boiler   and   Iron 
Works. 

Boston  Bridge  Works 

Wm.  Allen  &.  Sous 

Rhode  Island  Locomotive  Works  . . . 

Houghton  St,  Richards 

H.S.Robinaon  


B.  D.Leavitt 

Kew    York    Architectural 

Cotta  Co. 
Potter  Machine  Works 


Terra 


H.  Gore  &  Co 

B.  M.  Jones  dt  Co 

N.  Y-  N.  H-  St  Hartford  R.  B.  Co. . . . 
Bumnam  &.  Duggau  Railway  Apr 

pliance  Co. 
Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Edwd.  Kindiai  Sc  Sous 

LaconiaCo 

C.U.Cottine 

Lehigh  ValteyR.R.  Co 

Edwd.  Kendall  &  Sons 

Citv  of  Boston 1 

Gofding&Co 

New   York    Architectural    Terra 

Cotta  Co. 

E.  D.Leavitt 

Spiral  Weld  Tube  Co 


New   York    Architectural    Terra 
Cotta  Co. 

Edwd.  Kendall  d^  Sons 

Kinsley  Lron  and  Machine  Co 

Pettee  Machine  Works 


E.  D.  Leavitt 
A  J.  Gustin . 


Shawmut  Clay  Manufacturing  Co 
Kinsley  Iron  and  Machine  Co ..... 

ED.  Leavitt 

do 

Boston  Bridge  Works 

William  Allen  &.  Sons 

Carnegie,  Phipps  St.  Co.,  Limited . 
H.S.  Robinson 


Houghton  Sc  Richards. 
Spiral  Weld  Tube  Co.. 


William  F.  Stedman . . . 
J. C. Hubinger  Sc  Co... 

E.  D.Leavitt 

Edwd.  Kendall  St  Sons 


Cunningham  Iron  Works  Co  — 
Carnegie,  Phipps  Sc  Co.,  Limited. 

Carhurt  Sc  Blanchard 

Revere  Rubber  Co 

Memphis  Artesian  Water  Co 


Biddeford 


Worcester 

...do 

Boston 

Muscatine 

Worcester  .^. . . . 
Boston  ....'T.... 
Cambridgeport . 

Boston 

Holyoke 


Beaton 

WoivcMter . 
Providence 

Boston 

...do 


Cambridgeport . . 
New  York 


Newton   Upper 
Falls. 

Boston 

...do 

New  Haven 

Boston 


Hartford. 


Cambridgeport 
Biddeford 


Boston 

South  Bethlehem . 
Cambridgeport . . . 

Boston 

...do 

New  York 


Cambridgeport 
East  Orange... 


New  York. 


Cambridgeport . . . 

Canton 

Newton    Upper 

Falls. 
Cambridgeport . . . 
South  Boston 


State. 


Mass. 
Pa. 
N.J. 
lU. 


St.  Paul I  Minn. 


Ridgway 

Canton 

Cambridgeport . . .] 

— do 

Boston 

Worcester 

Pittsburg 

East  Boston 


Boston 

East  Orange 


South  Boston  — 

Keokuk 

Cambridgeport . 
....do 


Boston..... 
Pittsburg.. 
New  York 

Boston 

Memphis . 


Me. 

Mass. 
Mass. 
Mass. 

Iowa. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass. 

Mass. 

R.L 

Mass. 

Mass. 

Mass. 
N.Y. 

Mass. 

Mass. 
Mass. 
Conn. 
Mass. 

Conn. 

Mass. 

Me. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 
N.J. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 
N.J. 

Maas. 
Iowa. 
MaiSlt 
Mass. 

Mass. 
Pa. 
N.Y. 
Masa. 

Tenn. 
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FBIVATE  rii?iSr<5--Continiied. 


Date. 


1892. 
Apr.  25 
96 
May  » 

10 


12 
17 
28 
81 

JUM  1 


8 

7 
8 

18 

18 
88 


Material. 


StMl  plates 

— do 

Artificial  atone . . . 

Chain 

Braaa  tube 

Steel  plates 

Insnlatore 

Bnbber  belting . . . 

Insnlaton 

Steel  rails 

Bireted  Joints, 

steel  plates, 

bronae. 

Steel  rails 

Bricks 

Chain  swivel 

Steel  plAtes 

Wire  rope 

Wroofht  iron  bars 

Wire  Joints 

Stay  bolt 

Cement 

Cardelothlng.... 


For  whom  tested. 


Ifame. 


Edwd.  Kendall  &  Sons 

E.D.Leayitt 

Carhart  A.  Blanchard 

J.B.Carr  Si.  Co 

American  Tnbe  Works 

KD.Leavitt 

Bevere  Bubber  Co 

J. H.Lane  &  Co 

Bevere  Babbor  Co 

P.H.Dodley 

Hartiord  Steam  Boiler  Inspection 
and  Insurance  Co. 


P.  H.  Dudley 

Kew  England  Steam  Brick  Co. 

Bradlee  &Co 

Boston  Bridge  Works 

E.G.Aikman 

Hoaghton  Sl  Bichards 

American  Bell  Telephone  Co  . . 

George  H.  Lloyd 

Lehigh  Valley  B.R  Co 

Mechanical  Fabric  Co 


City. 


Cambridgeport . . 

— do 

New  York 

Trov  

Boston 

(Cambridgeport . . 

Boston 

...do 

...do 

Kew  York 

Hartford 


Kew  York.... 
Barrington  ... 
Philadelphia.. 

Boston 

Kew  York... 

Boston 

South  Boston. 

Boston 

Jersey  City... 
Providence... 


State. 


Mass. 

K.Y. 

K.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Maaa. 

K.Y. 

Conn. 


K.Y. 
B.L 
Pa. 
Mass. 

K.Y. 


Msss. 

Mass. 

K.J. 

B.L 


INDEX. 


Altomate  uid  repeated  straining  of  steel,  wroaght-  iron,  and  cast-iron  bars. .  409 
Cast  iron : 

Ifarksie 440 

MIVBU4 443 

Bi,-,-M„-, 417 

II  B-, 450 

00  B, 453 

UM6 453 

BII-4 453 

IIBB 454 

Sand  casting 455 

Chemical  composition 411 

Cold-rolled  iron  A 435 

Internal  strains 437 

Cold-rolled  iron  B 438 

Steel  bars : 

Marks  S  B  r-Li  M 411 

8Bi-L,M-Ni 415-419 

NiM-R 423-427 

Railway  axle 430 

Wrought  iron 432 

Analyses,  chemical: 

Alternate  straining  bars 411 

Cast-iron  mortar  bodies 302 

Cast  (gun)  iron 547 

Cold-rolled  iron  shaft 494 

DriTing-wheel  tires 475 

Miscelfiuieoas  iron  and  steel 615 

Natural  stones 610 

Pressure-gauge  steel 371,374,377 

Eifle-barrel  steel 354,356,358,361,363,365 

Steel,  gun  metal  8-inch  and  12-inch  rifles 56,113 

Steel,  gun  carriage,  3.2-inch 341 

Axles,  railway.    fSee  Railroad  material.) 

Bottom  castings  for  iron  buoys 595 

Bronze— 

From  New  York  navy-yard , 332 

From  Watertown  Arsenal 331 

Cast  iron: 

Bottom  castings  for  iron  buoys 595 

Chilled 461 

Pig  iron 460 

Watertown  Arsenal 459 

Chain  cable,  shackles,  and  swivels 587 

Cable 589 

Stretch  under  stress 591 

Iron 592 

Shackles 593 

Swivels 593 

Cold-roUed-iron  shaft 494 

Chemical  composition 494 

Tension  tests 494 

After  annealing  at  different  temperatures 497-512 

Tabulation 613 

619 


620  INDEX. 

Cordage:  ^««<* 

Hemp,  Russia B12 

Manila 612 

Driving-wheel  tires.    (See  Railroad  material.) 

Endurance  of  rotating  shafts 521 

Remarks 523 

Cast  (gun)  ironKo.  4 547 

Cold-rolled  iron : 

No.  1 534-538 

2 53»-&ll 

3 Ml-643 

4 544-545 

Steel  bars : 

No.  15 527 

20 529 

S.8 531 

Wrought  iron  No.  1 546 

Summarized  tabulation , 548 

Tension  specimens  from  endurance  shafts 549 

Annular  specimens  from  HhaftB  not  ruptured 559 

Cold-rolled  iron 569-583 

Steel 561-568 

Tabulation 585 

Solid  specimens  from  ruptured  shafts : 

Cast  iron 556-558 

Cold-rolled  iron ; 554-556 

Steel 551-554 

Tabulation I....  584 

Granite.    (See  Stones,  natural.) 
Oun  specimens: 

3.2-inch  B.L.  steel  Held  guns 11 

Jacket : 

No.  108 18 

No.  110 19 

No.  Ill 20 

No.  113 21 

No.  114 22 

Tube: 

No.  115 13 

No.  116 14 

No.  117 15 

No.  120 16 

No.  122 17 

Tabulation 22 

8.6-inch  B.L.  steel  field  guns 23 

Jacket : 

No.  9 30 

No.  12 31 

No.  14 32 

No.  17 33 

No.  19 : 34 

Tube: 

No.l 25 

No.  2 26 

No.  3 27 

No.  13 28 

No.  14 29 

Tabulation 34 

3.6-iuch  steel  B.L.  field  mortars 35 

Body : 

No.  3 37 

No.  6 38 

No.  16 39 

5-inch  B.  L.  steel  siege  rifles 41 

Jacket  No.  10 44 

Tube  No.  10 43 

8-inch  steel  B.  L.  rifles 45 

Jacket: 

Chemical  comitosiliou 56 

No.  9 51 

No.  21 53 


INDEX.  621 

Gan  sped  mens — Con  tinned. 

8-mcb  steel  B.  L.  rifles — Continued. 

Jacket:  Page- 
No.  22  54 

No.23 55 

Tube: 

No.  10 47 

No.  22 48 

No.23 49 

No.  24 50 

Specific  gr&^ity  and  hardness 56 

Tabulations 56 

10-incb  steel  B.L.  rifles 57 

Jacket : 

No.  8 74 

4 77 

5 80 

6 81 

9 83 

12 85 

13 87 

Tube: 

No.  4 69 

6 62 

6 63 

7; 64 

8 67 

10 68 

15 70 

16 72 

Specific  gravity  and  bardness 89 

Tabulations 89 

10-inch  wire-wrapped  B.L. rifle  (Crozier) 91 

Jacket  No.  1 93 

10-inch  wire-wrapped  Woodbridge  B,  L.  rifle — 

Hydrostatic  test  inner  stave  ring 387 

12-inch  steel  B.L.rifles 101 

Chemical  composition 113 

Jacket: 

No.  8 109 

4 110 

Tube: 

No.  2 103 

8 104 

6 105 

7 107 

Specific  gravity  and  hardness 113 

Tabulatibns 113 

12-inch  B.  L.  rifled  mortars 115 

Cast-iron  bodies : 

No.  2  (second  casting) 117 

4 122 

6 127 

6 132 

7 137 

8 14^ 

9 147 

10 152 

10  (second  casting) 157 

10  (fourth  casting) 162 

11 167 

12  (third  casting) 172 

12  (fourth  casting) 177 

13 182 

13  (second  casting) 187 

14 195 

14  (second  casting) 200 

16 205 

15  (second  casting) 210 

16 216 


622  INDEX. 

Qun  specimens — Continued. 

12-inoh  B.  L.  rifled  mortars — Continued. 

Cast-iron  bodies — Continued.  V.-*^. 

16  (second  casting) L'l'O 

17 215 

18 Z» 

19 2?r* 

20 240 

20  (second  casting) kJT) 

21 2.'0 

21  (second  casting) 257 

22 2lS 

22  (second  casting) 267 

23 272 

23  (second  casting) 277 

No.  24 282 

25 287 

26 2i»2 

27 217 

Chemical  composition 302 

Diagrams  of  tests 311) 

Tabulations 001-318 

Steel  hoops — 

Specific  gravity  and  hardness 3J1 

Hardened  and  tempered  steel SSHS 

Remarks 397 

Bars — 

Tempering  treatment  and  tension  teets 408 

Plate- 
Tempering  treatment  and  transverse  tests  399 

Bessemer 399-102 

Details 405 

Open  hearth 402  Ai^i 

Spring  steel 40>l 

Initial  strains — 

12-inoh  jacket 383,384 

12-inch  tube 381,382 

Cold-rolled  iron 4:^7 

Steel  rings 3So 

Limestone.    (See  Stones,  natural). 
Marble.    (See  Stones,  natural). 

Pig  irons 460 

Pressure-gauge  steel 369 

Private  tests 616 

Railroad  material 

Axle,  firaotured  Journal 467 

Axle,  steel,  alternate  strains 430 

Axle,  wrought  iron '. 469 

Hammered  specimens 471 

Driving-wheel  tires 473 

Chemical  composition 475 

Dimensions 475 

Tabulation 485 

Steel  rails 485 

Chemical  composition  of  heads 487 

Tension  tests 490,493 

Transverse  tests ;. 488,491 

Rifle-barrel  steel,  30  and  45  caliber 345 

Tabulation 368 

Rope,  manilla  and  hemp.    (See  Cordage.) 

Rope,  wire 699 

Rubber  buffers 613 

Sandstone.     (See  Stones,  natural.) 

Shackles,  chain 593 

Slate,  Monson.    (See  Stones,  natural.) 
Steel  bars: 

Ball  for  10-inch  B.  L.  rifle 344 

From  Springfield  Armory 463 

Hardened  and  tempered 408 


INDEX.         .  623 

steel  bars — Continaed.  P»Re. 

Pressare  gauges 369 

Rifle  barrels,  30  and  46  caliber 345 

8-iiicIi  B.  L.  rifle,  barbette  <  airiaee  336 

12-incb  mortar-carriage  pistuu  rod 342 

Steel  bar,  l-inch  diameter : 

Annular  specimen 525 

Solid  specimen 526 

Steel  plates : 

Hardened  and  tempered 395 

Tempering  treatment  and  transverse  tests 399 

8.2-incb  lield-gun  carriages 339 

Chemical  composition 34 1 

8-incb  B.L.  rifle  barbette  carriage  338 

Steel  rails.    (See  Railroad  material. ) 

Stones,  natural 605 

Compression  tests,  cold  and  hot 

Granite: 

Cape  Ann 607 

Qoinoy .' 607 

Limestone  from  Kelly  Island 609 

Marble,  Vermont 608 

Sandstone,  Ohio 608 

Slate,  Monson , 608 

Chemioal  composition 610 

Transmission  of  heat 611 

Swivels,  chain 598 

Temperature  tests,  steel  bars  (Second  series) 515 

Tension  tests 517 

Transmission  of  heat: 

Natural  stones 611 

Spruce  wood 611 

Wire  rope 599 

Wire,  nickel  steel 603 

Wire,  square  steel 323 

Wrought  iron,  cold-rolled  shaft : 

Chemical  composition 494 

Tension  tests: 

After  annealing  at  different  temperatures 49&-512 

Tabulation 513 


